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INTRODUCTION

On November 5, 1974, the citizens of Sanibel Island,
Florida, took their destiny into their own hands. More than
a thousand of them went to the polls; a sizable major-
ity—64 percent—voted to incorporate the island as a city,
empowered to cope firmly with the pressures of develop-
ment. A building boom, spurred by the construction in
1963 of a causeway joining Sanibel to the southwestern

- Florida mainland, had soared nearly out of control, deplet-
ing the resources of the 12-mile-long barrier 1sland

Lying broadside to the path of seastorms and hurri-
canes, Sanibel stands as the major defense against batter-
ing stdrm waves and hurricanes in central Lee County—a
stance that also makes the island beach a treasure trove of
seashells. Each year nearly a million people visit Sanibel to
collect shells, walk the beach, or enjoy the other natural
values of the island. A major site for birding, fxshmg, and
nature study, Sanibel also lures more than 800,000 visitors
annually to its J.N. "Ding” Darling Natxonal Wildlife

" Refuge. :
Until 1974, Sanibel was governed by the Lee County

Board of Commissioners. Despite Sanibel’s unique charac-
ter, the board classified the island as though it were any .

mainland area ripe for intensive development. By permit-
ting construction of condominiums on frontal dunes and

conversion of wetlands into golf estates, the county zoning -

“of Sanibel would have allowed a population of more than

90,000 (currently, the peak season population is about

-12,000). Not only was nature’s zoning violated by such

inappropriate uses, but life and property were endangered
by the obvious threat of tropical hurricanes.

On December 16, 1974, a-few weeks after the vote for
incorporation, the new Sanibel city government took over.
It immediately issued a moratorium on new bulldmg

- permits and began to devise a strategy for conserving its
threatened land and water resources, its “beaches and

mangroves, its-drinking water and Wildlife—in a word, its
remarkable quality of life. '

The Sanibel Planning Commission began work on the
new comprehensive plan within a few days after the
installation of the new city government. To provide.
professional assistance, the city engaged the Philadelphia
planning firm of Wallace, McHarg, Roberts and Todd, and
the Chicago law firm of Ross, Hardies, O’Keefe, Babcock
and Parsons. The planning process is described in some
detail in Part III of this report.

The process reached its culmination on July 19, 1976,
when the plan received final approval, ordinances were
passed, and the general moratorium on development was
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lifted. The Sanibel Plan provides for long-term conserva-
tion of natural respurces as well as a reasonable amount of

growth. The planning methods adopted: 1) set a future

limit on population consistent with fatural limits, notably
those 1rnposed by water resources and by the imperative of
evacuation before hurricanes; 2) distribute the permitted
‘number of new structures (about 2,000) over the develop-
able land in accordance with the carrying capacity of the
natural systems; 3) establish a strong set of performance
standards for all development; 4) develop a scientific plan
for restoration of past ecologic damage (particularly to the
water systems), and 5) provide for the hlghest level of
continuing public participation.

The Conservation Foundation contributed to the plan-
ding process, not on behalf of the city government, but at

‘the invitation of private citizen organizations concerned

about natural systems. These organizations, particularly
the Sanibel-Captiva Conservation Foundation, wanted to
~assist the planning effort by preparing a detailed natural

systems _analysis as well as recommendations: for the -

conservation of natural resources and natural systems. The
Conservation Foundation was asked to help, and funds for
the work were raised by the Sanibel-Captiva Conservation
* Foundation from-philanthropic organizations. '

The Conservation Foundation began its study of Sani-

bel’s natural systems in May-1975, through a team led by our
‘senior ecologist John Clark: Our work focused particularly .
on the carrying capacity of the natural systems. After a -

series of meetings to discuss our findings and recommenda-
tions with members of the Sanibel-Captiva Conservation
Foundation, 1 presented them to the City Council on
September 16, 1975. Many of those recommendations
—though not all of them—were accepted by city officials

~ and are reflected in the adopted plan.

‘The Conservation Foundation undertook its Sanibel
work not only to help.the citizens of Sanibel protect their
‘natural systems, but also in an effort to improve the
- methodology of conservation. Specifically, we hoped to
demonstrate the contribution that a thorough study of
natural'systems can make to the local planning process.
Sanibel is particularly appropriate for such a demonstra-
tion because natural constraints on its development are
unusually strong. The most dramatic of these constraints

results from Sanibel’s location in a storm hazard area; a
severe hurricane could result in catastroph1c property
damage and perhaps serious loss of life. The island’s highly -
permeable soils, unsuitable for septic tanks, also limit the
type and mten51ty of: development.. In addmon much of
Sanibel’s surface is occupled by mangroves and interior
wetlands, which serve as important habitats for animals
and vegetation and perform other vital functions as well.
Many of these wetlands are included in natural preserves,

- some: governmental and some private, which together

occupy more than 45 percent of the island’s surface.

The Sanibel Report serves several purposes. It formally
conveys ‘The Conservation Foundation’s conclusioris -and
“recommendations to the  Sanibel-Captiva Conservation -
Foundation and to the citizens of Sanibel. It describes the
Sanibel natural systems study in detail. It presents verba-
tim those elements of the Sanibel Plan that deal with -
major natural systems. In sum, it presents a basic case
study of how the carrying capaaty of a natural system can
be determined and then used in formulating a comprehen-
sive land-use plan. The lessons learned on Sanibel Island,
based on solid, scientific study, apply not to Sanibel alone,
but to countless small communities whose ecology 1mposes "
natural limits to growth. ,

The Conservation Foundation extends spec1a1 thanks to
“those who made our Sanibel study and this publication
possible: ‘the Sanibel-Captiva Conservation Foundation,
and particularly Mr. Erard A. Matthiessen; the American
Consetvation Association, the Mary Cary Flagler Charita-
“ble Trust, the Andrew W. Mellon Foundation, the AnneS.
Rlchardson Fund, and the Taylor Foundatlon

' William K. Rellly
7 - President v o
. The Conservation FOundatioo

November 1976
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HISTORY OF THE ISLAND

CHAPTER

The City of Sanibel occupies an 11,000-acre barrier island
on the gulf coast of Florida, near the mouth of the Caloosa-
hatchee River in Lee County. (Figure 1) The island has been
shaped and formed by the wind and the sea into a corduroy
of sand ridges that provide its structure, elevation, and
character. Its geological age is only 5,000 years.

' Early History

In 1513, Juan Ponce de Leon and his fellow Spanish

explorers. “discovered” Sanibel Island while searching for
‘the legendary fountain of youth. They found instead an
advanced Calusa Indian culture with settlementsthat ex-
- tended from Charlotte Harbor on the mainland to points 30
miles south.

* The Calusas believed themselves to be part of the earth'

and lived within the supportive capabilities of their natural
environment. Their life-style was simple: shells and other
natural materials were used for construction purposes and
weaponry.

In low-lying areas, the. Calusas elevated their structures

with piles of shells for protection against high storm water -

as well as from enemies. (Figure 2) The shell mounds often

(-

extended into the open waterways and were interlaced with
elaborate systems of channels and basins. The huts often
were perched on pilings along the sides of these channels.
When the channels filled with silt they were allowed to

become gardens or rainwater basins, and other mounds

were built to provide new channels. The maximum popula-
tion of the island was approximately 200 Calusas living in
35 huts.!

Calusa warriors Waged furious battles against Ponce de
Leon, De Soto, Menendez, and other explorers who
dropped anchor near Sanibel. In 1521, Ponce de Leon died of
wounds inflicted by the Calusas during his return to Florida
with colonists to begin settlements. Over the years the
Calusa culture slowly dlsmtegrated followmg the passage

of the Indian Removal Act in 1832, the remammg Calusas‘ ‘

were confined to reservations.

In the mid-16th century, Spanish pirates were headquar-
tered on Sanibel and her sister island, Captiva. Black Caesar,
a henchman of Florida’s notorious Gasparilla, operated
from Point Ybel, the present location of the Sanibel light-
house.

After extensive exploranon and surveying; Sanibel Is-
land was purchased in 1831 by the Florida Peninsular Land
Company (a group of New York investors) as a settlement

~
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History of the Island 5

site because of its good harbor climate, and general ameni-
ties. The first settlers, who arrived in 1833, lived temporar-

- ily in palmetto-thatched huts with floors of shell and sand.. ~
These early settlers envisioned the island as a paradlse for
recreation and health recuperation.

When the settlers arrived, the shell rrdges on the island
were six to-eight feet above bay level and the beach was
narrow. The mangrove forest along -the western shore
provided the major source of wood. The interior was a
grassy. plain, dotted with palmettos, so level that one could
see for miles. There were ducks, turkeys, flamingos, curlews,

- and deer in abundance. The frurts and vegetables harvested
by the settlers were of superior quality, and led to expecta-
tions that the island would be a profitable agricultural area.

But the settlement did not prosper. Most of the settlers
deserted; many left because of afinal series of Indian raids in

*1836.1n 1850, Fort Casey was erected on the site of a former
settlement. A hurricane destroyed much of the fort on
October 6, 1873:

In 1883, Sambel Island became a government hghthouse
reservation.  On August 20, 1884, the lighthouse was
activated and run -by. various family lighthouse keepers
until 1949 when the responsibilities were turned Over-to.
the Coast Guard Light Attendant Station.

‘On July 3, 1888, most of Sanibel, except for land around
vthe llghthouse and a small portion of the west end of the
island, was  released for hornesteadmg Resettlement be-
gan; and with it came Sanibel’s first wave of tourists.
- Sanibel and Captiva attracted such prestigious sightseers as
" Theodore Roosevelt, Edna St. Vincent Millay, and Charles
and Anne Lindbergh. Another famous tourist, Thomas
- Edison, had once been night watchman for the Interna-

tional Ocean Telegraph Company on Sanibel.

. Seashells, sport fishing; and wildlife became Sanibel’s
- principal attractions. The island quickly developed into a
~ favorite vacation site for wildlife conservationists, natural- -
ists, and birdwatchers. Individuals and organized groups
visited Sanibel to study the island’s bird-life and ecology.
Desprte a series of severe hurrrcanes(m 1894 1910 1921,

“and '1926), Sanibel’s tourist economy prospered:



6 The Setting

&

Recent History

Agricultural development on Sanibel started about 1 883
and over the next 40 years encompassed most of the

-island’s ‘arable land. (Figure 4) The major agricultural

products were citrus fuits and vegetables such as tomatoes

3

’squash and eggplants Severe hurricanes, with accompany-

ing flood tides ranging from 9 to 13 feet, effectlvely ended
farming on Sanibel. The last major storm, in 1926, flooded
the entire island with salt water. The 1926 hurricane left
financial ruin in its' wake, forcing almost half of the
island’s residents—including most farmers—to leave, The
remainder stayed to serve winter visitors and tourists.

In 1926, residents organized the Sanibel Community

Association. The association begana campalgn to protect a
“treasured” island. Jay Norwood (“Ding”) Darling, an
ardent and articulate defender of wildlife and the natural

~environment, spearheaded the group’s activities and acted

as spokesman in Washington and Tallahassee. n
Little growth occurred between 1927 and 1944 (the
yeat- -round population was about 100), except for a gradual
increase in the number of ‘visitors and development of
cottages along the gulf coast? In the 1950’s, however,

Sanibel's reputation for shell collecting and abundant

wildlife induced a new surge of tourism and a parallel
growth in residences and services. The last and most
51gn1f1cant spurt of growth began with completion of the
causeway in 1963, and continued until 1974 when the new

Figure 2

“Calusa Indians built shell

mounds on Sanibel to elevate
their huts above storm tides.



Flgure 4, ‘

* _ Areas of Sanibe! Island under

cultivation before the 1926
hurricane.
(Source Cooley)

* city government intervened with a'general moratorium on’

new building permits. (Figure 7 and Table 2) :

- The J.N. “Ding” Darling National Wildlife Refuge
(establlshed on October 31, 1945) is closely tied to the
history of the conservation. movement on Sanibel Island.
Darling first came to Captiva Island in 1936 while serving

- as the head of the U.S. Bureau of Biological Survey (later to
become the Fish and Wildlife Service) under- Franklin D; -

Roosevelt. He was taken with the natural values of the

islands, and made personal, continued efforts to conserve - -
Sanibel and Captiva for thelr unique environments and -
wildlife. ‘Darling became a leader of the Izaak Walton
League, was founder of the National Wildlife Federation;
and served on the Natlonal Audubon Soc1ety s board of .

dlrectors
- The refuge boundary encompasses approxunately 4,700

acres of waterways, mangtove forests, and upland. The v
_refuge brings. a vast number of tourists to'Sanibel. In 1975,

more than 1,000,000 tourists visited the island, more than
800,000 of whom visited the refuge. The refuge is the home
of more than 267 species of birds, including the great

white heron, mottled duck; roseate spoonbill, white and
“ wood-ibis, the mangrove’ cuckoo, and the grey kingbird.

Alhgators and “otter are year-round ‘residents. The

loggerhead sea turtle visits in late spring and summer to

breed. More than 400 varieties of seashells can be found
“on the Sanibel beaches. And snook; redﬁsh trout, and,
'tarpon prov1de excellent sportflshmg

- SAN/BEL  ISLAND

AREAS FORMERLY ~UNDER
. CULTIVATION.

History of the Island 7

Figure 3. :
Saltwater fishing is one of the ~

-island s major recreational
activities. '

Today, the population of’ Sanibel at mid-winter peak

‘'season is about 12,000: It is overwhelmingly white (about

50 blacks live on Sanibel) and predominantly wealthy. The

1970 census figures show that 45.9 percent of the island

residents had yearly incomes in excess of $15,000.3
The population increase in recent years is due generally

“to the influx of retired persons, aged 60 and over. In 1970,
' approxunately 36 percent of the population was in this

category. The retired population, whether year-round or
part-time, takes an active interest in the island’s civic
affairs and prov1des the driving force for a wide array of

'_community organizations and programs
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; Figure ;5‘ :

) ' ‘ : o ; ~~ .~ In 1944, Sanibel Island was
. , , P . R e T relatively unchanged from'its
VL ; - o SR original state. (U.S. Depart- -~
‘ : - ment:of:Agriculture airphoto)




Table 1.

Land use in a]:res, 1944 and
1975 (U.S. Department.of
Agriculture)

Figure 6.

By 1975, Sanibel had under-
gone drastic changes — roads,
homesites, canals, artificial
lakes, and filled wetlands are
‘apparent in this aerial photo-
graph. (U.S. Department of
Agriculture airphoto)

1944

© 3,588
3,200

6,788

10,730
—6788

3,942

1975
interior ) 2,393
mangrove 2,800
total wetlands o 5,193
total island : 10,730
total wetlands . ¢ -5,193
total upland 5,637

interior
mangrove

total wetlands

total islands
total wetlands

total upland
undeveloped and
developed -area
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- Figure 7.

The completion of the cause-

way in 1963 between Sanibel

and the mainiand precipitated ,
a:building boom which led to

ten years of ecological devas-
tation to the island.

Figure k8.'7
The J.N. “/Ding"’ Darling Na-
tional Wildlife Refuge attracts

more than 800,000 visitors
“every year. :

Figure 9.

- Overlooks highlight the driving
tour trail in the wildlife refuge.
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7
A'seven-fold increase in yearly
traffic over the new causeway
demonstrates the rapid growth
of the Sanibel community.
" (The years given cover a 12-
month period from May to
April.) (Source: Island Reporter)
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' Development Problems

" There is little questxon that the completion of the
causeway in 1963 exacerbated Sanibel's development prob-

lems and led to its incorporation asa city. This highway
* connection to the mainland provided easy, direct automo-
bile ‘access to the island and precxpltated a boom in
residential development which ferry service could not have
'supported. An appeal for contributions to fight the Sanibel
bridge and causeway was made, and letters were sent to
newspapers and to the State Improvement Fund protest-
ing “the giving of 1,026 acres of Bay bottom fishing
grounds to the county commissioners for rlght -of-way
purposes_for the Punta Rassa-Sanibel causeway.”4 Other-
objections cited were ‘adverse changes of water flow and
destruction of the scallop bed off Pine Island (both of
which actually occurred after constructlon) Court actions
were brought on January 30, 1961, but in July the state’s

‘high court upheld the bond issue. Construction began in-

January 1962. B

“The three-mile causeway (bullt by Lee County w1th a-

‘bond issue of $3.9 million) was officially opened on May

26, 1963. It laid the foundation for increasing concern by -

- islanders for the future of their environment. Within a few
~ months ‘of the opening of the causeway, the right of
“ Sanibel's existing independent zomng authority (created

by act of the Florida Legislature in 1959) was successfully
challenged in court. Islanders were left with no control
over the extensive growth which was to result: In 1967,
Sanibel-Captiva islanders began strong efforts to preserve
- and protect the character of the islands and their surround-

ing waters. The sequence of 'significant" events from 1967

to enactment ‘of the moratorium on new building permits

on December 16, 1974, is given in the followmg chronol- -

-ogy.

- 1967:Sanibel and Captiva Island citizens and civic
groups’ successfully opposed a proposal for a large trailer
park on Sanibel, claiming adverse impact on wildlife and.-

“overcrowded conditions on the island. The Lee County

‘ Commission hired consultants to-develop a countywide

cornprehenswe land—use plan to include Sanibel and Cap-
tiva Islands.®
1968: County planmng consultants recomrnended San-

ibel and Captiva for intensive-use, high-density urban

development. Included was a four-lane expressway which
would bisect the wildlife refuge. These recommendations

were successfully opposed by Sanibel-Captiva residents and -

civic organizations. Nevertheless, the islands were zoned
for high-density development and increased business and
commercial use. The islanders were able to prevent some

Figure 10.

Lerge water birdsvysuch as this
egret populate the wildlife re- .

fuge and other parts of Sanibel.

Figufe 11.

-Zoning of the land near the

causeway landfall was an
important issue in 1969. -



Figure 12.

In 1973, protection of the in-
terior-wetlands and water ba-
sins was a major goal of Sani-
bel citizens.

unfavorable zoning, however, and began petitioning Lee
County for the passage of a 35 foot height limitation for
buildings on Sanibel.6

1969: The Sanibel Island Planning Board, an independ-
ent citizen orgamzatlon successfully opposed a request to
Lee County for industrial zoning on Sanibel Island. Sanibel
residents worked out a solution for the rezoning of 90
acres of land near the causeway entrance. (Figure 11)

1970: A temporary (six-month)-building height limit of
35 feet for Sanibel and Captiva Islands was passed in April
by the Lee County Commission with-the encouragement of
the Captiva Civic Association, Sanibel Community Associ-

* ation, .Sanibel-CaptivaChamber of Commerce, Audubon

Society, and Sanibel-Captiva Conservation Foundation,

~with 90 percent of the “freeholders” in the islands in favor.

Opposition consisted of the Fort Myers Board of Realtors,

Jamestown-Beachwew Inc., and the Captiva: Island Com-

pany.’
In October, the county extended the 35-foot -limit to
January 15, 1971. The Sanibel-Captiva Planning and

Zoning Board studied all zoning requests for island prop- -

erties and commented on them to the County -Zoning

Board and commissioners.

1971: The Sanibel-Captiva Planmng Board succeeded in

having a permanent height limitation ordinance passed by S

the county. However, an accompanying ordinance for low-

density construction and a 100-foot beach setback line was
'~ not approved

History of the lIsland _13

In June, the county commissioners established a Sanibel-
Captiva Planning Committee to formulate 2 comprehen-
sive proposal for designation of the islands as areas of
environmental concern with comprehensive zoning and
land-use provisions. The cooperative island-county com-
mittee' was composed- of two Lee County commissioners,
two members. of the Sanibel-Captiva Planning Board, one
member from the Sanibel Community Association, one
member from the Sanibel-Captiva Chamber of Commetce,

-and one member from the U.S. Fish-and Wildlife Service.8

“In July, the county adopted an interim density limit of
18 apartment units or 22 motel units per acre.

1972: Considerable effort was spent during the year on
the planning process. In December, a series of public
hearings on the comprehensive land-use plan was held and
the plan was modified by the Sanibel-Captiva Planning
Committee. The plan called for a population ceiling of
about 41,000 persons and provided for no more than

14,852 housing units. It recognized the inevitability of

substantial growth over present levels. (In March 1975, thé

~ Sanibel Planning Commission reported there were 4,250 :

housing units on the island): It was, however, a.far cry
from - the population densities anticipated- by the Lee
County Planning Commission. County zoning ordinances
then in effect would have permitted housmg for a popula-
tion of-up to 90,000.

1973: Constructlon on Sarnbel and Captiva Islands

_increased by 72 percent over 1972, The-intense develop-

ment began to tax pubhc sewerage and water supply
systems. Freshwater rivers were filled in and mangroves

- obliterated. Digging for real estate lakes: caused intrusion
of salt water into freshwater rivers and .the sewerage

problems were perceived as a threat to the pubhc health of:

“" the.islanders.?

Lee. County estabhshed a county planmng commission

" in the spring of 1973 and hired a quahﬁed planrier and a
__staff. The planner was relieved of duties in August and the
* delayed Sanibel-Captiva plan was activated in September
“ but quickly halted by court action requiring it to-be part of
" a county-wide plan..The island’s civic groups requested a
. building moratorium until this plan could be implemented.

The voters ‘rejected Lee County’s -proposal for sewer -

 districts on Sanibel- -Captiva because it was con51dered to be

ill-suited for the 1sland E needs.
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The Incorporation Campaign

Failing to convince Lee County of the merits of more

strictly controlled development, the Sanibel-Captiva Plan-
ning Board next considered home rule. The board con-
ducted a study of the pros and cons of incorporation and
‘the cost of city government. The board also conducted a
“straw vote” of island residents which showed that incorpo-
ration sentiment was favorable.
- A town meeting called by an ad hoc * ‘Commission of
Five” was attended by 300 residents who generally sup-

ported initiating a study of the merits of home rule and

other alternatives for self-government. It was decided not
to_include Captiva in home-rule attempts because of the
need for county support of beach. erosion protection.
A new group called the Sanibel Home Rule Study Gtoup
(a nonprofit corporation) was created in November 1973.
By December, the decision to seriously consider incorpora-
tion had been made and funds were raised to hire an expert
to explore the island’s alternatives. At this point, Lee
County hired a new county planner. -
The framework for the new city was designed, a draft

* charter prepared, and public meetings held to discuss the

implications of this move. In March 1974, residents met at

the Sanibel Community Association to vote on placing an

~ incorporation referendum on the ballot. By a vote of 436 to
358 the. referendum gamed a place on the November
- ballot.

The proposed new charter called for a flve-person city -

council, elected to four-year terms, and for a city manager.
The new city would have zoning power and the authority
to develop and implement a land-use plan that controlled
growth and preserved environmental values. The incorpo-
ration proposal included the right to:
1) create a new zoning ordinance consistent with the
special needs of the island; - :
2) -develop a master plan guaranteelng orderly growth
and protection of the environment, and
3) set and enforce density ratios, height restrictions on
- buildings, and setback lines from the beaches.!?
The dominant theme of the incorporation campaign
was the need to secure stronger local control over decisions

concerning land use on the island. ‘The study group -

disbanded and a new organization, Sanibel Tomorrow, was

formed to promote passage of the referendum. In addition,
a group called Save our Sanibel (SOS) was formed to
publicize the struggle for-incorporation nationally.

The principal opposition ‘was led by members of the
Chamber of Commerce who formed an Action Committee.
The Chamber of Commerce itself was divided over incor-
poration, the most vehement opposition coming from land
developers and builders. Attempts were made to block
approval of the new charter in the state legislature and in
the courts, and to dissuade citizens from voting for

- incorporation. A new Florida law, the County Powers Act

(Wl’llCh permitted counties to tax unincorporated areas for
“municipal  purposes™), - sidetracked = the = cost-of-

government issue which was expected initially to be a
major factor in the campaign. Under the act, Sanibel would
have had its taxes increased by the county to pay forv
municipal services if it had not incorporated. .

Sanibel Island represented a rich tax base for Lee
County and served as a symbol of development prosperity.

F|gure 13.

- The experience gamed in pro-

tecting Sanibel’s beaches, wa-
ters, -and living resources read-
ily .applies to other barrier

-islands.




Through 1974 Sanibel transactions had been accounting

for 40 percent of the county’s condominium sales. The real

estate tax base for Sanibel for 1975 was $104.5 million.” 1t
During the legislative process for incorporation, the chair-

man of the Lee County Commission and one commissioner .

wrote to Sanibel residents to dissuade them from home rule.
The county cooperated with the Sanibel-Captiva Chamber
‘of Commerce to work against incorporation.

On November 5, 1974, 85 percent of the Sanibel voters
. turned out to register their views on the incorporation
proposal. The vote was 689 to 394 in favor of the
referendum. A month later, the five-member City Council
was elected by the voters, and Porter Goss was elected

mayor by the council. The councilmen included two -

members of the Chamber of Commerce’'s Action Commit-
tee, the chairman of Sanibel Tomorrow, Inc., the former
presiderit of the Sanibel-Captiva Planning Board, Inc., and
the president of Caretta Research (a nonprofit group
established to foster research on loggerhead turtles, genus
Caretta).

On December 16, 1974, the government of the Crty of
Sanibel officially took office and began the administration
of the island as an independent municipality. The new

government immediately passed several resolutions which

became effective upon passage. No new building permits
or zoning changes were to be issued for at least 90 days, or
until a comprehensive land-use plan was adopted. Only

those builders who had received permits before the incor- -

poration vote and who had actually broken ground within

60 days thereafter were allowed to continue construction. -

-A flood of new building permits issued by Lee County in
the interim between the referendum and December 16 (42

“inall, totalling $9,618,400 in-construction costs) prevented '

the halting of all new development—but the intensive
development problem had been somewhat allevxated 12

) Plaqnlng

" Because the Sanibel City Council was elected to control

growth on the island through -the development of a

reasonable land-use plan, replanning became a top priority
item for the new government.

Early in 1975, the Sanibel Planning Cornrmssron devel-

- oped spec1f1catrons for a new land -use plan and began the

- workshops with °
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process of selecting a planning consultant

In April, the City Council selected as planning consul-
tants the firm of Wallace, McHarg, Roberts and Todd
(WMRT). WMRT was asked to design the plan and
“recommend zoning code and zoning map, building regu-
lations or codes and subdivisions, and other pertinent land-
use regulations.” The plannmg consultant also was respon-
sible for recervmg public input through mtervrews and
‘representative groups In addition,
WMRT coordinated and received assistance from the
community through 10 task force committees, appointed
by the Planning Commission. :

Concurrently, citizen orgamzatrons searched for an or-
ganization that could assist the city by providing a detailed
description of the natural systéms of Sanibel, and by
suggesting means for conservation of natural resources and
natural systems. The Conservation Foundation was se-
lected, and in March a campaign was initiated by the Sani-

bel-Captiva Conservation Foundation to raise funds from _

charitable organizations for its work. In May, initial funding
became available and work began. The natural systems
study was designed both to provide information useful to~
the Clty and to test a planning approach that could be
instructive to Florida and to. the nation regardmg local
implementation of coastal zone management and, in partic-
ular, barrier island resources management. The results of -

 the natural systems study are presented in the chapters that

follow:
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Part II of the book presents The Conservation Founda-
tion’s natural systems study and the major results for each

of four elements: 1) analysis of the island’s ecosystem; 2):

identification of the principal ecological zones; 3) diagno-
sis of the condition of these zones; and 4) suggestions for
management requirements to conserve the island’s natural
systems and resources. The chapters in this section are
organized along those lines—the identification, condition,
and management recommendations are given separately
for each ecological zone. Because subsurface hydrology
spans all zones on the island and, in fact, determines the
characteristics of each zone, it is dealt with separately and
presented first.

The Natural Systems Study Procem “The Conservatlon
Foundation engaged a team of experts to assist with its
-carrying-capacity assessment and formulation of conserva-

tion requirements. The experts furnished individual Tre-
“ports that were integrated into a program of environmen-

tal management specifications. In addition to a variety of

consulting specialists, The Conservation Foundation team.

included staff experts in law, planmng, ecology, economics,
and administration.

The Consetrvation Foundation (CF) began its natural
systems study in May 1975.

As the study progressed through the summer, CF made
the data collections, draft consultant reports, and prelimi-

‘nary findings available to the Sanibel-Captiva Conserva-

tion Foundation (SCCF), the citizens of Sanibel, the Plan-
ning Commission; and the planning consultants, Wallace,
McHarg, Roberts and Todd (WMRT). Some results, how-
ever, wete available-as early as June.

CF's basic task was to develop prlnc1ples and requlre—
ments_for future development which could prevent dam-
age to the remaining natural systems, and principles and
requirements for restoration of past damage to the natural
systems.

It must be stressed that the ‘management program

resultmg from these recommendations was designed to -

attain maximum protection and perpetuation of the natu-
ral systems of the island, particularly through optimization
of the basic water systems that govern their health. CF
realized that other planning policies developed by the city
could impose constraints on development in addition to

those we suggested, or that, conversely, the optimum
developrnent pattern for the island might require modifi-
cation of certain of the natural systems protection mea-
sures suggested. :
" Data Collection, Amzlymr, and Formulation of Require-
ments: The basic approach to the natural systems study
was, first, to formulate a data collection plan from a
preliminary survey of Sanibel and from existing knowl-
edge of the ecosystem and natural resources; and second, to
divide up the necessary work along dlsc1p11nary lines
(hydrology, botany, wildlife biology, etc.) for assignment to
survey teams. To assist these teams in coordinating thelr

Figure 14.

Preservation of the island’s
various water systems is es-
sential to maintenance of its

- overall ecosystem.



-.Figure 15.

" Sections of the road on the
mainland end of the Sanibel
causeway are so low that they
can flood completely before
hurricane evacuation begins,
thus blocking aII escaping
traffic.

i ‘efforts and in clarifying and reevaluating their work plans

The Conservation Foundation organized workshops, held
informal meetings, circulated relevant progress informa-
tion, and encouraged direct communication between par-
ticipants. Altogether, 18 technical consultants were in-
volved, along with a panel of special technical advisors.

" The six principal natural systems reports produced by
the consultant teams are included as an appendix. The
subjects covered are hydrology, vegetation, beach geology,
wildlife ecology, estuarine ecology, and the natural energy
system. -

In addition to these systems reports, a number of data-

base reports were produced. The data base reports are not
included in this document, but copies are available from
The Conservation Foundation. They include the following
six subjects: plant survey, by Taylor Alexander; reptiles,
amphibians, and mammals, by George R. Campbell; water
quality and wetlands management and performance data
for sewage plants, by Albert L. Veri and Langdon Warnet;
the pollutant-loading capacity of the interior wetlands, by
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G: Kenneth Young, water quality, by Thomas M15$1mer :
and birds, by Oliver Hewitt.

Both WMRT ‘and CF gave first priority to identifying,
and classifying - the subsystems of the Sanibel ecosystem
(Tables 3,4) These subsystems, termed “ecological zones”

_in the plan were described in initial maps of zones prepared”
by CF in June and July' 1975. With modifications and

refinements by WMRT and the Planning Commission

“these zones furnished the basis for the permitted uses,
density limits, and performance standards contained in the

Sanibel Plan.
The various watet-related aspects of the Sanibel Plan

- demonstrate that successful protection of the Sanibel

environment depends primarily on proper water manage-
ment (insect control, for example, is included in the plan’s -

water-related section because water management is the key

to success in combating mosquitoes the: major insect pest
on Sanibel).. :
Restoring and conserving the ’1sland S Wwater ‘system

‘require actions both by the public and private sectors. On
- the- public side, substantial capital outlays as ‘well as

moderate operational costs are required for improvements., -
Control of private development is also essential, and many
of CF’s recommendations were so oriented.

The major natural hazard affecting occupation of Sani-
bel is the tropical hurricane. Sanibel shares with all other
barrier islands of the Atlantic and Gulf of Mexico extreme
vulnerability tohurricanes. Evacuation is the major defense.
The rate at which automobile traffic can move over the
causeway to the mainland limits the speed of evacuation and
imposes a limit on population and therefore on residential
density. (Figure 15) Regarding potential threats to life and
property, wildfires are much less a problem than hurri-
canes; actually, they may have a strong beneficial effect on
the interior wetlands ecological zone.

Both permitted uses and residential density limits in the -
Sanibel Plan are governed by a set of regulations—or
performance standards—that control ‘the design and
construction of residential development. In their absence,
density allocations would have to be reduced to provide for
the conservation of natural systems and natural resources.
Recognizing that Sanibel is composed of several different
zones with particular characteristics and varying toleran-
ces, a separate set of standards is applied to each zone.
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Table 3.

-~Sanibel’s major eco-
logical zones as

interpreted by Wallace,

McHarg, Roberts
and Todd. ’

GULF BEACH

'FRONT BEACH | BACK BEACH

GULF

INTERIOR WETLAND BASIN

‘BEACH
RIDGE

'UPLAND LOWLAND UPLAND

'MID-ISLAND RIDGES

. from the city limit to Mean ‘High Water.

The Gulf Beach Zone includes the area between the
state setback line and the city boundary 300" offshore.
There are two subareas within this zone—the Front
Beach and the-Back Beach. The Front Beach extends
Sand in ‘this

subarea is in constant motion. Sand migrates: between

“the berm and offshore bars and is transported by .long-

shore currents. . The Back Beach comprises that ‘area

- between Mgan High Water and the the state setback

line.” Sand in this subarea is moved by wind and water
and stabilized by vegetation, forming low dunes.

The Gulf Beach Ridge -Zone
is the major ridge imme-
diately behind the beach. .
It is:stabilized by dense -
vegetation.” Blind Pass—

a subarea within this
zone—is of ‘very recent
formation and susceptible
to dramatic change.

The -Interior Wetland -Basin. Zone is the interior bow! which serves as a fresh water

reservoir, - It is composed of parallel systems of ridges and swales with corresponding

bands of vegetation. There are two sub-areas within this zone ~ lowland and upland.

The towland area is composed of low ridges and wide swales and experiences extended
" periods-of flooding each year. The upland consists of higher, broader ridges and

narrower swales, and is characterized by less frequent flooding and more upland

- vegetation types. < - .

The Mid-Island Ridges Zone comprises the
major ridges along the central axis of the
Island and includes the highest elevations, -
In"miost areas this zone divides the Bay-
Mangrove watershed from the Interior
Wetlands watershed.

Saline Shailow Aquifer

CLIMATE . CLIMATE - R CLIMATE CLIMATE ) et
Salt.Spray —_— S o Salt Spray.
~GEOLOGY . - GEOLOGY GEOLOGY - GEOLOGY

Oxidized barrier sands and shells -

; : SUBSURFACE -

DR GY-
SUBSURFACE HYDROLOGY -~ - f’%s::ggs SUBSURFACE HYDROLO HYDROLOGY

Fresh” Water Tabie '/Aqui4fer e T . Fresh Water Table Aquifer

SURFACE HYDROLOGY
Mean High Water

10 Year Storm Flboding

10 Year Storm Flooding

25-Year Storm Flooding’

SURFACE HYDROLOGY

Seasonally Flooded

SURFACE HYDROLOGY -

Seasonal High Water Table at Surface

SURFACE HYDROLOGY

Seasonally Flooded
e P T I

10Y

ear- Storm Flooding

-.10 Year Storm Flooding

. SOILS

Oxidized Barrier Sands and Shells

VEGETATION

Widely scattered herbaceoUs vegetation and shrubs.

Sea Oats, ‘railroad vine, sea spurges, beach plum, séa
purslane, bay cedar, yucca, salt bush. invasion.of
Australian Pine. . -

WILDLIFE
Loggerhead Turtle, Bottle-nosed Dolphln Otter, Manatee,

. Brown Pelican, -Snowy Egret, Red-breasted Mergariser,

American: Oystercatcher, Semipalmated Plover, Piping
Piover, Snowy Plover, Wilson’s Plover, Black-bellied
Plaver, Ruddy Turnstone, Wiliet, Knot, Least Sandpiper,
Dunlin, Semipalmated Sandpiper, Western Sandpiper,
Sanderling, Herring Guif, Ringbilled Guli, Laughing
Gull, Forster's Tern, Least Tern, Roval Tern, Sandwich
Tern, Caspian Tern, Black Skimmer.

" myrtle; coconut palm:

~ Great Crested Flycatcher,
- Purpie Martin, Fish Crow,

SOILS-
Thin Organics

VEGETATION

Sed grape, yucca, bay cedar,
saltbush, ‘marsh elder,
cabbage palmetto, wax

Invasion of Australian Pine.

WILDLIFE B

Box Turtle, Gopher Tor-
toise, Green Anole; Key
West Anole, Five-lined
Skink, Six-lined Racerunner,
Mangrove Watersnake,

Biack Racer, Indigo Snake, _
Coral Snake, Southern
Toad, Green Treefrog,
Squirrel Treefrog, Bob-
white, Smooth-billed Ani, ~
Red-bellied Woadpecker,

Starling, White-eyed
Vireo, Prairie Warbler,
House Sparrow, Car-
dinal,

SOILS
Organics over Sand .-Marl

VEGETATION . - i
Vegetation varies according to elevation and water_levels.

Swales: Cordgrass, sawgrass, andropogon, water hyssop, buttonwoced, cattails, spat-
terdock, hydrilla, chara, duckweed, wigeongrass.

Low ridges: - Marsh elder, leather fern, wax myrtle, cabbage palmetto

Invasion of Brathan pepper and Australian Pine. .

WILDLIFE

American_ Alligator, Box Turtle, Chicken Turtle Soft Shell Turtle, Green Anale,

Key West Anole, Five-ined Skink, Florida Watersnake Ribbon Snake, Southern
Toad, Green Treefrog, Squirrel Treefrog, Southern Leupard Frog, Pig Frag, Opossum,
Armadillo, Marsh Rabbit, Sanibe! Rice Rat, Sanibel Cotton Rat, Raccoon, Otter,
Florida Bobeat, Pied-billed Grebe, Anhmga, Least Bittern, Mottled Duck, Blue-wmged
Teal, King Rail, Virginia Rail, Sora, Common Gallinute, Kiildeer, Sponed Sandpiper,
Common Snipe, Belted Klngflsher. Long-billed Marsh Wren, Swamp Sparrow. .

SOILS
Thin Organics -

VEGETATION .

West Indian Flora, Cabbage palmetto,

saw palmetto, seagrape, gumbo limbo,
Jamaica dogwoad, Florida privat, wild lime,
strangler . fig, wild coffee, myrsine, joewood,
wax myrtle, sea oxeye, poison-ivy, Virginia
creeper,-prickly ‘pear cactus, bowstrifig -
hemp, century plant. Invasion of Austratian
Pine, Brazilian pepper, and cajeput.

WILDLIFE
Gopher Tortoise, Green Anole, Key West
Anole, Five-lined Skink, Six-lined Racerunner
Black Racer Indigo Snake Coral Snake,
Diamondback Hattlesnake, Southern Toad,
Green Treefrog, Squirrel Treefrog,”Opossum,
Armadillo, Marsh Rabbit, Sanibel Rice Rat,
Sanibel Cutton Rat, Florlda Panther, Fior-
ida Bobcat, Bobwhite, Smooth-villed Ani,
Red-beitied Woodpecker, Great Crested Fiy-
catcher, Purple Martin, Fish Crow, Starling, -
Whlte-eyed Vireo, Pralne Warbler, House
Sparrow, Cardinal.




MANGROVES

- MANGROVES TIDAL FLATS|  MANGROVES

BAY BEACH

The Mangrove:Zone includes ali areas of red, black and white mangroves, as well as

the tidal flats and hardwood’ hammocks within them. Much of this zone, including

all areas of red -mangrove, is subject to dally tidal flooding. ‘Other areas of the zone are
‘subject. to extended periods of flooding every year.,

CLIMATE . ‘

GEOLOGY e i
Oxidized Barrier Sands and Shells

.. SUBSURFACE HYDROLOGY

The Bay. Beach Zone extends from
the city’s boundary 300’ into the
bay to a setback line approximately
100’ behind the Mean High Water
Line. Itis alower energy beach
than:the Gulf Beach, and includes
areas of marine grasses on the :
bay bottom. It includes both

sand beach and mud beach,

CLIMATE

GEOLOGY /
Muds, Organic Matenals, Sands
and Shells g

SUBSURFACE HYDROLOGY

Saline Shallow Aguifer.

- SURFACE HYDROLOGY
- Mean ngh Water ™

SURFACE HYDROLOGY

10 Year StormFlooding

i i
- 25 Year Storm Flooding

SOILS
Peat Deposns Salt Flats.

VEGETATION -

Mostly mangroves with hard Is at higher ek Vegetation' responds to ele- ..
. vation-and tidal patterns. Red mangroves predominate to the mean high tide fine,

:alack mangroves predominate to slightly higher elevations above the mean high tide

ine,

Red mangrove, black mangrove white mangrove, buttonwood. Seagrape, gumbo
hmbo palmetto

WILDLIFE : X

American Alligator, Green Ancle, Mangrove ‘Watersnake, Marsh Rabbit, Otter, Florida
- Panther, Manatree, Bottle-nosed Dolphin, Brown Pelican, Double-crested -Cormorant,
Great Blue Heron, Green: Heron, Snowy Egret, Louisiana Heron, Little Blue Heron,

Black-crowned- Night Heron, Yellow-crowned: Night Heron, White Ibis, Roseate Spoon-
bill, Lesser Scaup-Duck; Red-breasted Merganser, Bald Eagle, Osprey, Clapper Rail, -

American Oystercatcher, Piping Plover, Snowy Plover, Wilson's Plaver, Blackbellied
‘Plover, Ruddy Turnstone, Eastern Willet, Laughing Gull, Least Tern, Black Skimmer.

SOILS "
Muds, Organic Materlals Sands
and Shells

VEGETATION

_Sand beach: - Sea oats, railroad

vine, sea spurges, beach plum,

" sea purslane, bay cedar, yucca,

salt bush. . Invasion of Australian
Pine

Mud beach:- Red mangroves
Submerged beach:. Marine grasses

WILDLIFE

Loggerhead Turtle, Bottle-nosed
Dolphin, Otter, Manatee, Brown
Pelican, Snowy Egret, Red-breasted
Merganser, American Oyster-
catcher, Semipalmated Plover,
Piping Plover, Snowy Plover,
Wilson's Plover, Black-bellied
Plover, Ruddy- Turnstone, Willet,
Knot, Least Sandpiper, Dunlin,
Semipalmated Sandpiper, Western
Sandpiper, Sanderling, Herring  ~
Gull, Ringbilled Gull, Laughing
Gull, Forster's Tern, Least Tern,
Royal Tern, Sandwich Tern,
Caspian Tern, Black Skimmer.
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 These standards i incorporate a number of the requrrements

recommended by CF. =
Each type of residential development has the potential

for a particular combination of environmental disturban-

ces. The amount of natural systems damage that may result

from any disturbance depends upon the characteristics and
_-vulnerabilities of.the specific subsystem involved. Protec-
" tion of the: three water-based ecologic subsystems must
~also include controls on the fourth subsystem, the uplands,

partrcularly on land modification activities associated with
site: preparatron for development. The necessary

; CODStI’alI’ltS may have: to encourage, and in some cases

require; adjustment of traditional Florida standards of
residential density, project design, site preparation, drain-
age, and other performance factors.

" The  development requirements recommended by CF
can be administered conveniently through the city's site
plan review process. Well-conceived standards can imple-
ment ‘the specific environmental objectives ‘set out in
regulations.and also provide equity and predrctablhty for
developers in the approval process.

There is a second important requirement for a compre-
hensive environmental program for Sanibel—restoration,
the repair of existing damage to the natural systems. The
major elements of the recommended program are: water
level restoration and flood control in the interior wetlands

basin;, drarnage restoration in the mangroves; vegetation

restoration in all four subsystems; and beach profile resto-
ration, L

The Consensus Method: In conducting the natural

systems study our consulting experts not only performed

the surveys and determined the condition of the systems,

- they also identified management requirements and formu-
_lated recommendations. In-order to reach a consensus on
. requirements and recommendations, the following proce-

dure was devised: 1) Survey team members were.consulted

by CF staff members during the course of their work; 2)
' working conclusions were, transmrtted to the team by CF;

3) a draft of conclusions based upon the comments was

-prepared; 4) a final workshop was held to refine and

consolidate the requirements and recommendations; 5) a
revised draft was sent to the team members; and 6) a
formal, preliminary set of recommendations—based upon
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Table 4.

- The functions of Sani-
bel’s major ecological
“zones as interpreted
by Wallace, McHarg,
Roberts and Todd.

Natural Systems Study

~

T
_25 Year Flood Txdes

g Barr ier Sand and Shell

CSand Storage \

\\_> Salt Water T

—~
- — -~ N
e e e e Y mEe sl .
' —~ v
TN~

Clay or Marl Confmmg LayerJ

F'I;E;h Water Table Aquifer |

!H__A I mm. '

*Saline Shallow Aduifer

'GULF BEACH

- . FRONT BEACH

BACK BEACH

GULF
BEACH
- RIDGE

INTERIOR WETLAND BASIN

UPLAND LOWLAND UPLAND

MID-ISLAND RIDGES

low dunes,

FUNCTIONS

Storm Protection

Shoreline-Stabilization o
Maintenance of Marine Life - E
Maintenance of Wildlife -

ELEMENTS ESSENTIAL TO FUNCTIONS

—Natural profile of beach

~-Sand reservoir in berm, bars and dunes
—Gradual and dispersed runoff from land
—Longshore sand movement

—Hardy dune vegetatlon y

Maintenance of Marine Life
—Access to beach
—Good water quality

Maintenance of Island W||d|lfe
—Access to beach o
—Good water quality
—Abundant marine life

Storm Protection and Shorelme Stabilization:

The Gulf Beach Zone includes the area between the state
setback line and.the city boundary 300"-offshore.” There-
.are two subareas within this zone—the Front Beach and
the Back Beach, The Front Beach extends from the ¢ity
limit to.Mean High Water. Sand in this subarea is in con-
stant motion. Sand migrates between the berm and off-
shore bars and is transported by-longshore currents, The
Back Beach comprises that area Between Mean High Water.
and the state setback line.. Sand.in this subarea is moved
by wind and water and stab:hzed by vegetatlon furmmg

The Gulf Beach Zone is the Island’s first defense in storm
and flood when the impact of starm waves erodes the sand
reservoir in'the'berm. The low dunes of the Back Beach
are a reservoir-of sand which may be eroded after the berm
in a severe storm, thus protecting property. further inland
on the Beach Ridge. The natural profile of the Guif Beach
Zone'is a response to processes of wind, currents, and waves.
Undistrubed, it is in a state of balance'with natural forces,
thus “'stabilizing” the shoreline. The-Front Beach supports
the marine life for which Sanibel is famous, and is an.im-
portant feeding area for istand wildlife. The low dunes of
the Back Beach are an important nesting area for wildlife,
the loggerhead turtle being a prime example.

The Gulf Beach Ridde Zone
is the major ridge immedi-~
ately behind the beach,

It is stabilized by dense
vegetation. Blind Pass—a-.
subarea within this zone—
is:of very recent formation
and susceptible to dramatlc
change:®.

FUNCTIONS: -

Storm Protection..:

Flood Protection 0>

Shareline Stabliization -

Maintenance of Water
Quality . .

Maintenarce of Fresh
Water System

The Gulf Beach Ridge.is.~
a dike which buffers flood
tides'and storm winds, pre-

- vents increased flooding

in the interior {unless over-
topped by waves} and con-
tributes to shoreline sta-
bilization.- Water quality

is maintained by:the fil-
tering function of soil and
vegetation. Much fresh
water runoff'énters the
ground in the Gulf Beach
Ridge Zone, halting inward

intrusion ‘of salt water from

the Gulf and thus main-
taining the extent of the
fresh water lens,

ELEMENTS ESSENTIAL
TO FUNCTIONS

Storm Protection and Shure-

line Stabilization:

—Shorelineg stabilization
and storm protection
-functions of the Gulf
Beach Zone

~Natural configuration
and.elevation of ridge

—well established hardy
vegetation

Maintenance of Water

Quality

—Gradual and dispersed
runoff

—Filtration of runoff
through vegetation and
soil

Maintenance of-Fresh Water

System:

—~Recharge of runoff o
fresh water lens

~Drainage of runoff to _
interior wetland

—Aquiclude between shal-
low saline aquifer and
fresh water lens.

The Interior Wetland Basin Zone is the interior bow! which serves as a fresh water reservoir.
it is composed of parallel systems of ridges and swales with corresponding bands of vege-
tation. There are two sub-areas within this zone—lowland and upland. The lowland
- area is composed of low ridges-and wide swales and experier.ces extended periods of
flooding each year. . The upland consists. of higher, broader ridges and narrower swales,
I".and is.characterized by less frequent flooding and more upland vegetation types.

© FUNCTIONS Sl : _
Flood Protection - . ;

Maintenance of Water Quality - _
Maintenance of Fresh-Water System e
Maintenance of Island Wildlife 2

Since the elevation of the interior Wetland Basin is lower than the adjacent zones, it serves
as a storage area for flood waters until they are.absorbed.into the aquifer. Water Quallty B
is protected by the filtering function of soil.and vegetation.. This zone is crucial to the
mainteniance of the fresh water lens.” It also has the capacity to maintain and improve
water quality, and provides food, shelter, water, and nesting areas to wildlife, including
the' American alligator,

' ELEMENTS ESSENT!AL TO FUNCTIONS

Flood Protection:
—Water storage capacity .
—Free-flowing water circulation e

— Maintenance of Water Quality -
—Free-floswing water circulation :
—Gradual and dispersed runoff
—Filtration of runoff through vegetation and soil
—Restriction of industrial and domestic wastes discharged into interior wetland
—Water quality functlon of Gulf Beach Rldge and Mid-Isiand Ridges Zones

Mamtenance of Fresh Water System:

—Recharge of runoff to fresh water lens

—Sufficient water levels

—Aquictude between shallow saline aquifer and fresh water lens
—Free-flowing water circulation

Maintenance of Wildlife:
—Good water quality
—Fresh water system
—Access to water
- —Native vegetation of value to wildlife

The Mid-Island Ridges Zone. comprises the
major ridges along the central axis of the
Istand and includes the highest elevations.
In most areas this zané divides the Bay-
Mangrove watershed:from the interior Wet-

lands watershed. .

S

FUNCTIONS

Storm Protection
Flaed Protdetion H
Maintenance of Water Quality
Maintenance of Fresh Water Systern

The elevation of the Mid-Island-Ridges Zone
provides flood protection.” This zone helps
maintain water quality by the filtering func-
tions of seil and vegetation. Much fresh-water
Tunoff enters the ground in the Mid-Isiand ",
Ridges Zone, halting inward intrusion-of -
salt.water.from the Bay and thus maintain-

ing the fresh water lens. ~

ELEMENTS ESSENTIAL TO FUNCTIONS -

Flood Protection:
—Elevation of ridge

Maintenance of Water Quality:

—Gradual and.dispersed runoff

—Filtration of runoff through vegetation and
sofl

Maintenance of Fresh Water System:

—Recharge of runoff to fresh water lens

—Drainage of runoff to interior wetland

—~Aquiclude between shallow saline aquifer
and fresh water-lens

~Elevation of ridges




25 Year Flood Tides

™~
> Muds, Organic Materials, Sands and Shell

~Clay or Marl Canflnlng Layer>

10 Year Flood Tides
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MANGROVES _

MANGROVES | TIDAL FLATS|  _ MANGROVES

BAY BEACH

The-Mangrove: Zone includes all areas of red, black and white mangroves, as well as the -
tidal flats and hardwood -hammaocks within them Much of this zone, including all areas
of red mangrove; is subject to daily-tidal-flooding. Other areas of the zone are subject
to extended periods of ﬂoodmg every year.

. FUNCTIONS

Storm Protection

Fiood Protection

-Shoreline Stabilization
Maintenance of Water Quality -
Maintenance of Marine Life
Maintenance of Wildlife

i idal surges.  The
The dense canopy and roots of the mangroves buffer storm winds and ti
arching prop-roots of the red mangrove and the roots of the black mangrove trap sediments

:material and assimilating dissolved nutrients. Mangroves maintain the highly productlve manne
ecosystem and provide food, shelter, and nesting areas for W|Idlee

ELEMENTS ESSENTIAL TO FUNCTIONS

Storm Protection, Shoreline Stabilization and Land Building:
—Healthy mangroves
Maintenance of Water Quality:

—Healthy mangroves

—Restriction of domestic and industrial wastes dlscharged into Mangrove Zone
—Water circulation .

* Maintenance of Marine Life:
—Healthy mangroves
. —Good water quality
Maintenance of Island Wildlife:
—Healthy mangroves
—Abundant marine life

and stabilize and extend the shoreline. Mangroves preserve water quality by fittering suspended

The Bay Beach Zone extends
from the city’s boundary 300°
into the bay-to a setback line
approximately 100" behind the
Mean High Water Line. Itisa
lower energy beach than the
Guif Beach, and includes areas
of marine grasses on the bay
bottom. It includes both sand
baach and mud beach. -

FUNCTIONS

Storm. Protection .
Shoreline Stabilization
Maintenance of Marine Life
Mainteannce of Wildlife

The Bay Beach Zone buffers the
impact of storm waves. The
natural form of the Bay Beach

is a response to natural processes
af wind, currents, and waves.
Undisturbed, it'is in a state of
batance with natural forces,
thus “stabilizing” the shore-
line. The Bay Beach is a feed-
ing area for isldnd wildlife.

Beds of marine grasses in Sub-
merged portions of the beach
are important nursery and
feeding areas for marine life.

ELEMENTS ESSENTIAL TO
FUNCTIONS

Storm Protection and Shoreline

Stabilization:

—Natural profile of beach

—Gradual and dispersed ranoff
from land

—Longshore sand movement

—Hardy beach vegetation

Maintenance of Marine Life:
—Mangroves

—Marine grass beds

—Access to beach

—Good water quality-

Maintenance of Wildlife:
—Access o beach
—Good water quality
—Abundant marine life
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comments on the revised workshop draft—was prepared
for presertation to the City Council on September 16,
1975. The final recommendations included minor revi-
sions in response to additional data or ana1y51s provided by -

,the consultants after September 16.

The consensus method is an efficient and economic way

" to get a wide spectrum of technical talent to reach recom-

mendations useful to management. Its success:is condi-
tioned upon:these four requirements: 1) The technical
experts must already ‘have experience in their fields of
expertise; -2) they must be encouraged to review: past

literature on the area, to spend time in the field, and to -

collect ‘such new data as-are needed to confirm their.

. general understan’di'rig/ of the system; 3) they must each be

required to report in writing on their investigations and
findings, and 4) they must be well prepared for decision
sessions by receiving, in advance, progress. reports of col-
leagues’ work, prehmmary fmdmgs and so forth.

szen Guidance: An essential element of the study

'de51gn involved - frequent consultation :with a panel of

Sanibel citizens selected by the project sponsor to ensure
that the environmental specifications would be most useful
to the community. The aim here was to enrich the process
by providing opportunities for early interchange between
the natural systems analysts and citizens of the island. This
approach provided the opportunity to adjust the program
while work was in progress.

The Conservation Foundation team worked closely with

_its sponsor, the Sanibel-Captiva Conservation . Founda-

tion, in structuring the consultations as a series of work-
shops with the citizen panel. The 13 cooperating pan-
elists were a diverse group of SCCF members. They
included a local banker, two land developers, 2 member of
the planning commission, an editor of the local news-
paper, and several other citizens.’

The workshop series was divided into two sections. The
first five sessions focused on providing panelists with the
technical information required to make intelligent assess-
ments concerning the environmental needs of the island.
The remaining four sessions were devoted to discussions
of policy options and the development of environmental
criteria with which to evaluate the emerging land-use plan.

The five technical workshops were held in conjunction
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- with: the scientists” work on the island. The scientists
presented background information at the workshops and .
discussed with panelists the scientific principles and tech-
nical - considerations pertinent to the formation of an
environmentally sound land-use plan. Each meeting was
devoted to a specific environmental discipline: vegetation,
birds, hydrology, insect control, and beach erosion.

Following the workshops, three sessions were held to-
discuss the specific options implicitin the presentatlons by
the scientists. At a fourth and final meeting, CF's initial
recommendations weére incorporated -into a preliminary
presentation to the Planning Commission. This presenta-
tion was made to the commission at a pubhc meeting in
August 1975.

From the beginning it was recogmzed that a high level
of understanding would be required for the-panelists to
~ grasp the complex interrelationships among mechanisms
which govern natural systems, because this understandmg
must be achieved if - citizens are to make perceptive .
judgments on issues:of environmental importance. There-
fore, the panelists were educated in basic natural systems
knowledge before their opinions on recommendations
were requested. The results indicated that citizens can be
aroused to participate and learn natural science fundamen-
tals if they believe their contribution can affect the result.



WATER

- 1. Hydrology

' Water is the major factor in all the ecological zones on
Sanibel Island. It sets the conditions that distinguish the
~ zones, and it affects the soils, vegemtlon and wildlife in
each. At the same time, it ties the various zones together

through complex changes in flow and water quality.
(Flgure 16) :

Climatic Conditions

Sanibel Island has a subtropic climate with an estimated
average temperature of 74°F. An average temperature of
83° occurs during August, and an average of 64° during
January.’® A killing frost takes place every few years.!4

An easterly wind blows across Sanibel most of the year
except during the passing of winter frontal systems and
tropical storms.

About 70 percent of the ramfall on Sanibel Island occurs
during sporadic thunderstorms throughout the wet season
(June through October). The remaining 30 percent falls in

~ CHAPTER"

the dry season (November through May).!’ Because of the -
localized nature of thunderstorms, the- distribution of
rainfall varies-considerably across the island, but averages
about 42 inches per year.!¢

-Hurricanes and other tropical storms sometimes affect
Sanibel’s hydrologic system. In the past, intense rainfall

. during hurricanes and tropical storms has caused extensive

flooding, and complete tidal overtopping of the 1sland
occurred during several severe hurricanes.

Between 1830 and 1968, 23 hurricanes and 23 tropical
storms or depressions passed within 50 miles of Lee
County.!” According to Jordan the probability of a troplcal
storm or hurricane passing through the Gulf of Mexico is
50 percent for a given season.!®

Groundwater System

- There are at least two deep artesian aquifers underlying
Sambel Island that yield significant quantities of water: the
Lower Hawthorn aquifer and the Suwannee aquifer.
Neither aquifer is- directly recharged on the island. The
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Lower Hawthorn aquifer is positioned near the contact
between the Hawthorn Formation and- the underlying
“Tampa Limestone, while the Suwannee aquifer lies near

the contact between the Tampa Limestone and the under-

-lying Suwannee Limestone. (Table 5)
-Artesian head pressure: within these lower aqulfers

ranges from 16 to 32 feet above mean sea level on the .

island. The highest head occurs on the eastern part of the
island and decreases to the west. Daily fluctuations of 1 to
- 2 feet occur due to tidal and- atmosphenc pressure varia-
tions.'?

“The Lower Hawthorn and Suwannee aquifers generally
contain saline water—or water that has at least 1,000
milligrams per liter (mg/l) of dissolved solids.?° Vertical
change in water quality within the saline-water aquifers is
shown in Table 5. The water in the upper part of the Lower
Hawthorn aquifer is hlghly saline. A relatively thin zone of
fresh water, containing 600 -mg/! to 1,000 mg/l of dis-
solved chlorlde, occurs near the base of the lower Haw-
thorn- aquifer. Dissolved chloride concentrations in the

Suwannee aqulfer are nearly 1,000 mg/ 1-at the top of the
aquer and increase progressxvely with- depth. Extreme
variations of water quality in each aquifer occur from well
to well on the island.  The freshwater zone occurs at

- different depth- intervals in nearly every well, and some-

times does ‘not occur at all.

Little is known about other characteristics of these
aquifers, such as transmissivity, storage coefficient, sus-
tained yield, draw-down, or permanence of quality. Some
artesian wells on Sanibel leak, discharging poor quality
water into fresher zones.

The top of the shallow artesian aquifer occurs between
25 and 30 feet.below mean sea level in the Pleistocene
Limestone. It is normally separated from the overlying
water-table aquifer by a-heterogeneous mud stratum, and
separated from the lower artesian aquifers by carbonate
clay beds in the Tamiami Formation. There are some areas
where the upper confining bed is extremely thin, or does
not exist. Leakage between the shallow artesian and the
water-table aquifers is possible in these areas.

Figure 16.

The ecology of the entire
island depends on the healthy
functioning of the interior
wetlands. .



Table 5.

Sanibe! Istand’s subsurface
geologic formations, including
chloride concentrations in
groundwater (from test hole
L-193). (Source: D. Boggess)

Water levels in the shallow artesian aquifer fluctuate
dally with the tides. The range of these fluctuations is a

function of the distance to the nearest tidal water body, and

the permeablhty of the aquifer. Water levels in the shallow
artesian aquifer are .not greatly responsive to seasonal
water level variations-in the overlymg water-table aquifer.
. Water quality varies c0n31derably in the shallow arte-

sian aquifer, but the entire aqulfer is saline. Chloride values

often exceed ‘concentrations in seawater, usually about
19;000 mg/l in the vicinity of Sanibel. These high chloride

waters may have formed when the strata were originally
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deposxted or - through downward leakage and selective

- osmotic differentiation. The lower chloride concentrations

may be the result of partial flushing during deposition, or
recent flushing.

There is no known recharge to the-shallow artesian
aquifer other than possible downward leakage, which
occurs only under special conditions. Leakage of water
between the shallow artesian aquifer and the water-table
aquifer is strictly a function of head differential and
vertical permeability. During high tide perlods the water
level in the shallow artesian aquifer usually stands above
the water table, and potential leakage is upward. During
the low part of the tidal cycle, the ‘water level in the
shallow artesian aquifer usually drops below the water
table, and possible leakage is downward. When the water
table is high for an extended period, such as after heavy

-rainfall, the water table may remain above the artesian

water level through numerous tidal cycles. To some degree,
leakage between the two aquifers occurs continuously. The
vertical permeability of the mud stratum is the primary
control of the quantity leaked.

The uppermost 20 to 25 feet of sed1rnent on Sanibel
Island ‘is unconfined, consisting of quartz sand, shell, and
some minor percentages of carbonate mud in the lower
beds. The saturated part of this layer is termed the water-
table aquifer. :

Climatic factors primarily control water table fluctua— -
tions on Sanibel, with secondary effects caused by man’s
activities. The water table rises-in response to recharge,
and declines when water is discharged from the aquifer.
The only natural source of freshwater recharge on the
island is rainfall. In the absence of freshwater recharge,
saline water may recharge the aquifer laterally from the
sea, through the surface water system, or from the underly-
ing shallow artesian aquifer. Natural discharge from the
aquifer includes evaporation, evapotranspiration, ground-
water discharge to the sea, and discharge to streams or
lakes. Some recharge to the aquifer results from man'’s
activities, such as inflow from deep artesian wells, inflow
of treated sewage effluent, and septic tank discharges.
Discharge from the aquifer also has been altered by man.

“An enhanced surface drainage system now discharges

some water to the sea (Figure 17), and a minor amount of
water is pumped for irrigation.
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When the water table is high on Sanibel, a much greater
quantity of fresh water is stored, and the wetland areas are
filled with surface water. When the water table is low, the
quantity of water in storage decreases and wetland areas
“tend to dry. -
The fresh water stored-in the water-table aquifer,has a
great natural variation in quality. Even small perturbations

can result in upward' pluming or other saline intrusions,

~and -tidal- overtoppmg sometimes - occurs. ‘Without “an
adequate quantity of fresh water stored within the water-
table aquifer, the present flora and fauna on Sambel Island
could not exist.

2, Water Quality

The quality of Sanibel’s surface water is substandard.
Sewage from 20 package plants and more than 2,000 septic

tanks flows through the soil to pollute ground and surface

~waters. Fertilizers, pesticides, and other pollutants further
- degrade the water. The water- table aqulfer is polluted w1th
~salt water:

A heavy influx of nutrient- laden wastewater into the

“eastern segment of the Sanibel River has caused blooms of -

undesirable Vegetanon that have depleted dissolved oxy-

“ gen. General stagnation and the deposition of organic

detritus “have ‘caused low values of dissolved oxygen to
occur throughout much of the interior drainage system.
Pathogens can exist in untreated or partially treated

sewage. Diseases can also originate from protozoan orga-
- nisms 11v1ng -in ~sewage. Entero -viruses present_ still
_another health hazard. Although their presence in sewage

does not guarantee an epidemic; they do present a constant

“-threatof infection. The hepatitis virus, for example, which

can exist in shellfish living in polluted water, can infect

=

Figure 17.

Solid fill, which replaced the
wooden bridges on Sanibel
during the 1960's, has choked
water flows and cut off many
segments of the wetlands. The
small culverts shown here do
not provide adequate
circulation.



Figure 18. 4

High concentrations of nutrient
in-the sewage plant’s treatment
‘lagoon-— indicated by the thick
layer of algae at the surface —
leads to pollution of adjacent -
waters by infiltration.

humans Who drink the water or eat the sliellfish 21

Sanibel’s soils, as identified by the U.S. Soil Conserva- -

tion Service, are Canaveral and ‘Basinger types—marine
deposits of- sand and shell. These soils are characterized by

-rapid permeability (greater than 20-inches per hour) and a
. water table generally at:depths of 10 t0:40 inches below the

surface for 2-to 6 months.2?
- These soil conditions impose moderate to severe hrmta-
tions on many types of land uses, including the excavation

of ponds, and the bulldmg of foundations and roadbeds. -
‘Also, Canaveral soil is not considered sultable for septic
tank drainfields and sewage treatment lagoons because of

its rapid permeability. .

Central Sewage Treatment‘” -

The Jamestown Beachview Wastewater Treatment °
Plant, serving the eastern end of the island, is the largest

treatment facility on Sanibel. During the winter, or “peak”
season, this plant treats 0.5 MGD (million gallons.per day)
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of effluent. In the off-season (summer months), treatment
drops to about 0.225 MGD. The designed capacity of this -

plant is 1.2 MGD, with a total of 975 connections either
exlstmg or currently being installed. Secondary treatment
is provided by two large aeration tanks in combination

‘with two retention lagoons for bacterial breakdown of

pollutants. (Figure 18) Effluent can apparently be disposed -
of on an adjacent, “abandoned” golf course (at Beachview
Country Club Estates which is currently’ undeveloped)

. using spray irrigation but it appears that most of it enters
- the groundwater directly. In the summer months, effluent

amounts to 500,000-600,000 gallons a day. The possible
presence of pathogenic organisms prevents spraying this
effluent on lawns or the golf course of developed adjacent
residential areas. However, effluent that is appropriately
treated could be a valuable asset in view of the need for

. surface water replenishment in the fresh water manage-

ment area.

The Jamestown Beachview plant is ad]acent to the
Sanibel:River. Effluents from two retention lagoons enter
d1rectly into the groundwater and move quickly into the

. river, causing severe water. quahty problems, (Figure 19)
«The plant pumps up to 0.5 MGD into the lagoons and the

water level has reached as high as 2-4 feet above that of the

- river. This h’ydrostatic head of water enhances the flow of

pollutants into the river. Recent dlssolved -oxygen data and
unpublished tests by the Florida Department of Pollution
Control indicate that the section of the Sanibel River
adjacent to the ‘plant may persistently violate both federal

~and state water-quality standards.?> Dissolved-oxygen lev-

els regularly fall below the 4 ppm (parts per. million)
standard. The owners of the plant have been directed by
the Florida Department of Pollution Control to’ seal the
bottom of the two lagoons to prevent migration of

‘pollutants - through' the groundwater and surface- Water
- systems. (thure 20)

Package Plants

At present the 20 package plants on. Sanibel service
approximately 300 -dwelling units: (principally “hotels,

“motels, and condomimiums along Gulf Drive), and should

if properly operated, provide a higher level of treatment
than septic tanks.?* Several of’ them, however, cause or
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contribute to problems involving excessive nutrients in the
receiving waters.?> - There has never been a coordinated -

plan for-wastewater treatment on the island. Many plants
are hapazardly designed, improperly located, and poorly
‘operated. State regulations on treatment plant function are
‘not sufficient to prevent serious degradation of Sanibel’s
water-table aquifer—quite simply, they are not designed
for the difficult soil and water combination found on the

island. (There is no law -in the State of Florida setting -

minimum setback:lines for package plants.) Worse still,
several sewage plants are currently reported to be in
violation of even the minimal state regulations. There is
little water-quality data for the groundwater surrounding
these plants—all of them, however, are located near small
lakes, the Sanibel River, or mangroves and interior wet-
lands. Several plants have pers1stent breakdown and main-
tenance problems.

Septic Tapks
Approximately two-thirds of the households on Sanibel

use septic tanks. Excess phosphate and nitrogen (which is
particularly mobile in groundwater) is the probable cause

of most over-fertilization and “excess algal growth in

Sanibel waters. As population density increases, far more
serious groundwater pollution may become evident, be-

vcause sultable phy51cal COI’ldlthﬂS for mlmmal sept1c tank‘
“efficiency (particularly soil absorption) simply do not exist

on Sanibel. Effluent that reaches the water-table aquifer,

carrying bacteria and nutrients, satarates the soil and
pollutes the groundwater. Soils on Sanibel are of such high

transmissibility “that the polluted groundwater can move
rapxdly through the soil and into surface water.
It is impossible to estimate how much of Sanibel’s water

pollution problems may. result from septic tanks. Scientific

research in coastal areas has shown that severe eutrophica-
tion of coastal waters—with resulting fish kills, noxious
odors, and public health dangers—can result ffom septic
tanks too close to-surface waters.

In septic tank operation, wastewater froma home tlows
into a concrete tank where the solids settle to the bottom
to be decomposed by bacteria into orgamc matter. Nutri-
ents released during this process flow into drainage areas
through subsurface tiles. Further percolation through the
ground completes the treatment process. The nutrients
often are taken up by trees and shrubs, or absorbed into soil
particles. If the distance between a septic system and water
is insufficient, the liquid waste leaching through the soil is
inadequately treated and can pollute the water with a variety
of substances. The most troublesome pollutants are nut-
rients, particularly nitrogen compounds. Nitrate (NOj),
which is particularly mobile in groundwater, is the probable

Figure 19,

Where pollutants from sewage
lagoons have entered surface
and groundwaters on Sanibel,
serious water quallty problems
have occurred



Figure 20.

Effluents from the sewage
plant leak directly into the
Sanibel River, pollutingits
waters and covering them
with a thick algae layer
similar to the one covering
the sewage lagoon.

cause of most estuarine eutrophlcation

State regulations typically requlre absorption fields of
septic tanks to be set back a minimum distance from the
edge of any stream, lake, open ditch, or other body of water

into which unfiltered effluent could escape. The purpose of

the setback is to allow for removal of pollutants—particu-
larly coliform bacteria and other water-borne pathogenic
organisms—from wastewater through soil purification
before it reaches the adjacerit body of water. Although
these setbacks may be sufficient for removal of pathogenic
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bacteria—and there is growing doubt about this—they do
not femove -certain dissolved pollutants, particularly ni-
trates. Also, recent research indicates that viruses can
travel long distances through groundwater—which further

“complicates the septic tank problem.

L. B.. Leopold, a U.S. Geological Survey hydrology
expert, has reached the following conclusions: 1) . . . for
soil cleansing to be effective, contaminated water must
move through unsaturated soil at least 100 feet,” and 2) .
no source of pollution such as seepage field [should be]
“closer than 300 feet to channel or watercourse.”26 Leopold
added that even this setback does not prevent dissolved

‘materials such as nitrates from enriching the water, thus

potentially creating a biotic imbalance through eutrophica-
tion.

In a coastal area, a setback of 300 feet would be a safe
_ starting point, unless local soil and groundwater conditions
are particularly unsuited for nitrate removal—in which

case an even greater distance should be considered. (Table
- 6) Setback standards that provide for nitrate removal are -

particularly unportant for Sanibel because nitrogen is the
controlhng nutrient for algal growth in the island’s inte-
rior wetlands and mangrove areas.

Urban Runoff- )

Every acre of land on Sanibel is washed with 1.5 million
~gallons of rainfall each year. Pollutants washed from paved
surfaces, roof tops, and fertilized lawn areas enter the soil
and eventually can affect the water system.

Under natural conditions, rainfall drains through vege-
.tation as overland flow or through the soils via groundwa-
ters—thereby receiving highly effective purification and

" treatment. (Figure 21) In an urban area, the typical storm

drainage system i$ designed to short circuit the natural
system, and remove rainwaters as rapidly as possible.
Runoff from an urban area frequently has characteristics
similar to raw sewage. Contaminated runoff can be caused

by yard refuse, septic tanks, garbage dumps, stagnant

water, car washing, vehicle drippings, construction and
maintenance operations, insect spraying (mosquito-con-
trol), and fertilizers.2?

The extent to which urban runoff contributes to Sani-
bel s water quality problem is not khown—but is believed to

—

‘
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be substantial. The problem will, of course, increase as
population increases.

Calculation of Carrying Capacity Threshold

Consultant G. Kenneth Young performed an analysis of
the relation of population.and residential density to the
natural assimilative. capacity of the interior ‘wetlands of
Sanibel.?® The purpose was to determine whether the
wetlands-had a pollution-loading threshold that if passed
would seriously threaten any of the wetland’s three major
functions: 1) _ability to assimilate wastes; 2) use as a
“wildlife habitat; and 3) potential as a secondary water
supply. =~ S '

~ The results of the holding capacity analysis are shown
in Table 7. The curve represents the calculated:-holding
capacity of the wetlands based upon a threshold of 4.0 ppm
of “oxygen; that is, to avoid violation of the federal
"minimum allowable oxygen standard of 4.0 ppm, it is
necessary to remain below the. curve: The curve suggests
that there is a limit to waste loadings, that per-capita
loadings-increase at a rate even greater than population
increase- (because of increased non-point loading from
increased land surface in use), and that the capacity of the
wetland ‘may have been exceeded already (as shown, in
fact, by the degraded water quality of the Sanibel wet-
lands). - : ‘ ‘

3. Wéte'r Level

Over the past 20 years, the natural drainage system of
Sanibel Island has.been channelized and expanded for a
number of reasons. The former “course” of the Sanibel
River was modified—deepened and widened. A network of
canals and ditches was connected to it. An eastern subbasin
was terminated by a series of deep tidal canals at Beach
Road, where a structure to control water level was built, A
western subbasin was extensively ditched, and the flow
direction was reversed—discharge now occurs at Tarpon
Bay through a control structure. (Figure 22) During high
water conditions, water still may escape at the western
part of the island. Roads cross the channel at several

Increasing Risk of Pollution
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Most of the rainwater that

- falls on this porous road

will enter the soil and be
cleansed ; blacktop roads

. shunt the water directly
~ to drains without purification.

Table 6.

Generalized representation of
pollution risk from nutrients
and pathogens as related to
septic tank setback distance.
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locations, with small culverts running beneath them. The
culverts-do not prov1de adequate connections, and during
hlgh water condmons interior flooding sometimes occurs.

' Stage and Flow

_ Ramwater rarely discharges- through the- surface-water
~ system of Sanibel Island. Sufficient rainfall must accamu-
late to raise the stage more than 2.5 feet above mean sea -
 level before sustained discharge can occur at the control
-structures. According to U.S. Geologlcal Survey stage data,
this stage has been attained only twice since November
1970.29 Minor discharges have occurred many times during
the wet season because of leakage at both control struc-
tures, and because .of tampering with the Beach Road
control. (Figure 23) '
Sanibel’s present drainage system has had a pronounced
effect on the water-table aquifer. Since the canals and
ditches are dug through very permeable sand and shell,

Figure 22. S
Existing water control struc- 38 B
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water in the water-table aquifer flows rapidly out of the
aquifer and -into - the adjacent canal where there is a
positive gradient. This discharge from the groundwater’
system. has-increased the rate of recession during the dry
season, and has caused temporary depletlon of storage in

the aquifer.

Salt Intrusion

Salt intrusion into Sanibel’s ground and surface waters
is a major problem—and it has worsened as development
has increased. The problem is caused principally by lower-
ing the water level in the interior basin. With the head
pressure thus reduced, salt water can intrude into the
freshwater areas in six basic ways: 1) intrusion of water
directly from the sea into the water-table aquifer (Ghyben-
Herzenberg intrusion); 2) leakage or intrusion of highly

saline water into the interior surface and groundwater
systems through uncontrolled or poorly controlled canals
that are - connected to tidal water bodies; 3) massive
intrusion of highly saline water during tidal overtopping

caused by intense storms; 4) upward leakage from the -

underlying shallow artesian aquifer; 5) discharge of highly
saline " water at the surface through 1mproperly con-

structed, damaged or uncontrolled artesian wells; and 6) -

pumping and dispersing highly saline water into the
interior parts of the system.>0 :

Saline intrusion has important rarmflcatlons for the

island’s ecosystems Vegetatlon not adapted to salt water is
destroyed by increases in salinity. Farming on Sanibel, for
example, was ended by hurricane tides that covered the
island in 1910, 1921, and 1926.3! Many freshwater wildlife
spec1es cannot - tolerate higher salinities. Finally, saline

‘intrusion into the water-table aquifer causes problems for
- many residents who use this water for household needs.

4.,Water Supply

In a barrier island erdvironment such as Sanibel; suffi-

cient supply of fresh water is a major problem. Under

normal conditions, a shallow, unconfined aquifer, which
contains fresh water, exists just below the land surface.
Under conditions of limited urban settlement, when the
demand for water is minimal, this source of fresh water
could supply most of the demand, and can be replenished
by natural rainfall. Excessive withdrawals from this fresh-

. water reservoir upset the hydrologlcal balance of the

groundwater system. This system is extremely vulnerable
to dramatic change primarily from three causes: saltwater

intrusion (from flooding or groundwater), pollution from
surface runoff, and effluent percolation.

Prior to 1973, Sanibel purchased water from the Pine
Island Water Association, which tapped the comparatively
shallow freshwater Upper Hawthorn aquifer. Escalated
growth on Sanibel in the early 1970’s caused increased
demand and led to problems of water supply. Since the
freshwater aquifer supplying Pine Island from the main-
land was also limited, supply problems for Sanibel soon
became apparent. The critical balance between water
entering the ground and withdrawals from shallow wells

Figure 23.

This water control system at
Beach Road was vandalized

so often it finally had to be
plugged with concrete in 1975.



' was upset When Sanibel installed its own water supply
system (the Island Water Association [IWA]), the only .

water available to IWA of a treatable quality was found at
depths between 500-600 feet.

In November 1973, IWA put its first brackish water
treatment plant into service on Sanibel, utilizing the elec-
trodialysis  demineralizing - or desalination process. The

plant draws brackish water from wells 500-600 feet deep

 which tap the Lower Hawthorn aquifer.- The Lower
_ Hawthorn aqulfer is a water resource which is recharged
from a vast region, located many miles from Sanibel. As
opposed to the shallow water-table aquifer on the island,

no detailed .study has yet determined the Hawthorn, ’
aquifer’s supply capacity with respect to regional water

demands. The USGS office in Fort Myers, with support
from the city and IWA; is conducting a study of the Lower
Hawthorn aquifer in order to determine Sanibel’s needs
versus regional supply and demand.

- Construction of the existing system began in late 1972

and went into service in November 1973 (wrth the first of
four phases of the treatment plant in service, it produced -

1,200,000 gallons per day). This plant, which has since
been expanded to a capacity of 1,300,000 gallons, is

~ currently the prlmary source of water for both Sanibel and
Captiva. The fixed interconnection between the two origi-

nal systems (from Pine Island) is still in place and ready

for service. On an emergency basis, water can be transmit-
ted from Pine Island to Sanibel, and from Sanibel to Pine
Island. Suitable metering devices are becoming available.
The water plant on Sanibel draws brackish. water from
deep wells located near the plant site. The water is treated

by aeration and filtration, and then chlorinated for distri- -

~ bution in a reservoir on the site. All of the required
mechanical, chernlcal and distribution equipment is in
" operation.3? = -

The IWA distributes the treated water from its main

plant near Rabbit Road to two remote pumping sta-
tions—the Sanibel Booster Station (near the intersection of

- Periwinkle Way and Dixie Beach Boulevard) and the

Captiva Substation (located approximately one mile from
the south end of Captiva Island on State Road 867). These
two pumping facilities distribute water to the east end of
Sanibel and to the north end of Captiva, respectively.

Water 35

- '5. 'R,ecommendations

Water Quallty

-There ‘are four prlnc1pal threats to water quality on
Sanlbel 1) discharge of polluted effluents; 2) storm water
runoff; 3) pollutants conveyed through groundwater; and
4) salt intrusion of ground and surface waters. -

The Conservation. Foundation recognized the- urgent
need for a central sewage system, but was concerned that

“the island might not be-able to assimilate the effluent

discharge. into. the ground Certainly the area of the -
interior wetlands and river ad)acent to the present disposal -

~ site for the Beachview plant is grossly polluted Higher
levels of treatment may help, and better receiving areas

may be found. Nevertheless, the ocean drsposal option
should not be dismissed at this time. Federal requirements
appear to permit ocean- drsposal of secondary effluent
under certain conditions. - ’
The combined effects on Sambels surface Waters “of

‘runoff pollution -and - leaching of sewage have been esti-

mated by. G. K. Young. Young has calculated that, with the

best expected levels of treatment of sewage effluent, the

combined: effect would overwhelm the assimilative capac-

ity of the wetlands—leading to unacceptable water quality

when the total island population approached 20,0002 Thus,
there is a definite water quality llrnlt to the occupancy of -
Sanibel.

Dlscharge of Polluted Effluents (pomt source)

Direct discharge of wastes as concentrated pomt-sources ~

-is not now a major problem on Sanibel and should not -

become so in the future. It appears that neither sewage
effluent nor industrial wastes are discharged directly into

'Sanibel waters at the present. Since water quality on
- Sanibel is so easily degra’ded however, the city should take
‘precautions to ensure against any such discharge in the

future.
Storm Water Runoff (non-point)

Contaminants that are washed off land surfaces into

- surface waters by rainstorms (diffuse sources, or non-
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point pollution) are now responsible for some water
quality degradation and are likely to become a severe
problem in Sanibel’s future unless a definite control
program is initiated. The Conservation Foundation made

the following recommendations to the Planning Comrms— ’

sion and WMRT: :
‘1) On-site retention of storm water should be standard

: practlce for all residential and commercial developments,
thus eliminating any diversion of storm waters to the
interior and wetlands water system, ot to the gulf or the
" bay. This can be accomplished by installing detention
ponds and. infiltration - enhancement devices such ‘as
“French drains.”

natural source of fresh water.

2). Impervious surfacing should be kept to a minimum,
‘and unsurfaced roads should be used to the maximum
* extent possible. Special standards are required for Sanibel

‘because of the high pollution vulnerability of its waters.
For example, blacktop parking lots and hard-surfaced
roads and driveways should be discouraged. Sand and shell

~ roads and.driveways should be encouraged, along with a -

wide variety of permeable surfaces avallable for parkmg
~ lots or patios. =

) 3)- To provide: suff1c1ent filtration and purlflcauon of
runoff water from developed parts of the island it is
nécessary to require-a buffer strip of natural soil and
vegetation around. all open water areas. This will permit
~infiltration and vegetative scrubbing (removal of contami-
~ nants) of ‘runoff before it reaches open water areas. The
buffer is particularly .important where there are definite
sources_of pollution; such as lawns or golf courses, that

would be heavily fertilized or treated with pesticides. A
setback of 150 feet would be effective and should provide -

sufficient filtration potential where chemical applications

are moderately heavy. The buffer might be required = -

routinely but its width decided on a case-by-case basis, with
project sponsors required to show that a lesser dlstance
would meet the water quahty standards.

Pollution Conveyed through Groundwater

The most threatemng water pollution problem of
Sanibel may be the leaching of sewage pollution through

Rainfall should be retained on the island
- to the maximum extent possible because it is Sanibel’s only

the shallow groundwater and into the open surface waters.
The sources are septic tanks, package plants, and the
Jamestown-Beachview treatment plant. The Conservation
Foundation recommended the following:

1) The appropriate long-term solution is replacement
of all existing facilities (septic tanks, package plants, etc.)
with a modern island-wide secondary sewage treatment

- system with off-island disposal of effluent, or an advanced

system with the effluent used to recharge the groundwater.
2) Short-term solutions would involve upgrading the

- operation of the Jamestown-Beachview sewer plantand all -

deficient package plants, and applying strict standards to
location of leaching fields for any new septic tanks or

~package plants. Leaching -fields should be set back a

sufficient distance so that contaminants do not reach
surface waters. This may require a setback of several
hundred feet from the edge of ad]acent surface waters for
package plants. '
Individual septic tanks set back less than 150 feet
invariably contaminate surface waters with excess nutri-
ents. Sanibel, because of saturated, highly permeable soils

with low organic content, obviously must have higher
~standards than other: coastal -areas. Therefore, a setback

greater than 150 feet 'is needed. The following spec1f1c

suggestions for septic tanks were offered:

~2.1) In most cases, a 300-foot maximum setback should

- provide for removal of excess nutrients before entering
surface waters.

. 2.2) Alesser setback in the range of 200 250 feet might
permit the minimal required removal of nutrients and
pathogens under certain situations; research specific to-
each site will be needed to confirm this recommenda—
tion.

-2.3) Immediate research should be conducted in the
200-250 foot range to establish island-wide standards
for present use; it will be necessary to retain the -
minimal 200-foot setback. '

24) Later, a detailed research program to explore the
250-300 foot and 150-200 foot ranges could be mounted
with a view to developing multiple standards that are
sensitive to the hydrologic differences between rldges
interior wetlands, and shore sites.

2.5) In addition to setback requ1rements, it is recom-
mended that the drainage pipes of the absorption field



Figure 24.

One of the first dune replant-
ings since plan adoption; the
beach grass should prosper
and in time develop a natural
beach ridge (low dune).

be placed at least four feet above the highest expected
annual -groundwater level.- On Sanibel, where the
-groundwater beneath the ‘septic tank  absorption field

can rise to the level of the discharge pipes, the saturated
soils cannot absorb the effluent. In the worst situations,
the unpurified effluent may even rise to the surface
where it will dram dlrectly into an ad]acent body of
water.

3) All sewage-treatment ponds should be sealed o
prevent sewage infiltration- of the water-table aqulfer and

pollution of surface waters.
4) The goal is that water leachmg through the ground
shall' not degrade surface waters; specifically; it should not

contain higher concentrations of contaminants at its point-

of entry than the maximum -permitted for surface water

(by water quality standards). A pr1nc1pal difficulty, and one

that requires the broad: setback; is the control of nitrogen.

Unlike phosphorous, nitrogen is quite mobile in'ground-:
water. Nitrogen control is necessary to prevent overfertili- -
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‘zation or eutrophication of the water Wthh leads to algae

blooms and oxygen: reductlon
Salt Intrusmn of Ground and Surface Waters

Indlrect pollutlon of the surface waters and water- table '
aquifer of Sanibel by saline ocean water .is ‘a serious
problem. Because of salt intrusion the water is rendered.
unfit even for watering lawns in many parts of the island
over many months of the year. Salt water enters surface:
and groundwaters in four ways: 1) by infiltration through
both gulf and bay sand-shell ridges that enclose the-
interior wetlands basin; 2) by passing through and around
the control structures at Tarpon Bay and Beach Road; 3) by

_ storm surge inundation of the island during heavy storms

and hurricanes; and 4) by upward leakage of saline water
through the clay seal that underlies the shallow surface

-aquifet. Once in the island water system; the salt tends to

sink and remain (salt water bemg heav1er than freshy); salt
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-becomes more concentrated in surface water bodles because
of evaporatlon v

Eachi:cause of salt intrusion has a drfferent remedy The
i Conservanon,Foundatlon recommended the following:
1) Infiltration through the gulf and bay ridges can-best

be remedied by maintaining a pesitive head of water.in the -

“interior-basin. That is, the city’ should make the strongest

possible efforts to- maintain the level of water in the basin.

- above the high tide level of ‘the surroundlng sea for as

much of the year as possible. The water management level -
* restoration program outlined on page 39 would provrde':

_this remedy: ,
2) - Passage of salt water around and through the control

- structures can be remedied by i improvement. .of the control ™

_structures through state-of-the-art engineering.

3) Storm surge damage can be remedied or mitigated
~ by restoring and protecting the beachfront and ridgeline -
(Figure 24); prohibiting the digging of man- -made lakes for -

borrow-pits and refilling-as many existing lakes as possi- -

ble; preventmg construction of. any waterways directly
connecting the island. to marine waters; and refilling as
many existing canals as possible. (Flgure 25)

4) Upward leakage of saline water through the clay sealrﬂ
can be remedied by keeplng a positive head .in the interior
‘basin’ and by . preventing any puncturing of: the seal by =

~excavation, structural penetration, or- drilling of wells.

- Existing open test well holes should be plugged. These
' remedles are dlscussed further in the chapter on uplands :

Pest Control

The ma]or pest of Sanibel is the salt rnarsh mosqmto
although there are some problems with biting flies.

Ecologically damaging pesticides may reach Sanibel’s sur- -

face water systems by runoff, groundwater flow, or direct
aerial application to.the water surface. In an ecosystem
such -as Sanibel’s, great care must be. takeri to avoid
chemical pollution. The Conservation Foundation recom-
mended the following:

1) While the authority for pest control operatlons
clearly lies with the Lee County Mosquito Control District,
the city should discourage the Lee County Mosquito

~ Control Commission from the use of chemicals for control-
ling mosquitoes on the island, except for the emergency

use of short-lived, benign chemicals. (Figure 26)
- 2) The city should incorporate into its water manage- -
ment program an element for maintaining the best possi-
ble level of mosquito control through an effectlve water
_management program.: '

Relevant State and Federal Requiraments

Sanibel’s water quality protection efforts should supple-

_ment the programs of federal and state agencies. The

extensive water quality program, under the Federal Water

“Pollution Control Act of 1972, P.L. 92-500, is operated in

Florida through the state’s Department of Environmental
Regulatlon (DER).-Among its various elements, this pro-

gram requires the elimination of polluted-discharges, the
.maintenance of high standards of water quality, and control
.of polluted storm tunoff water.

- The Federal Water Act requires that all dlscharges of
pollutants to water:be eliminated, and establishes a sched-

‘ule for cleanup to be accomplished by 1983. Accordingly, all

F}gure 25. .'

- An example of the type of

canal that depletes ground-
water and allows saltwater

pénetration.‘



Figure 26.

Little is known of the true
ecologic effects of the new
generation of chemical poi-
sons such as fenthion used

on Sanibel to control insects,

but EPA research in 1976

has led to increased concern.

such discharges to the water of Sambel Island should be

“terminated, ‘This includes 4ll point-source discharges to
surface ‘waters of the island, including the Sanibel River
(and its- tnbutarles), ponds, man-made lakes, and all wet-
" lands. Point-source pollution includes all polluted effluents
«collected and conveyed by: pipes, channels, ditches, or
condults of any kind. (Each such point-source: requires ‘a
-permit from the DER certifying that the dlscharge creates
no significant pollunon problem.) - ..

‘Sanibel " cannot, however; simply rely on. federal and
- state gavernments to protect and restore its water quality.

There are now widespread violations of federal and state -

~ pollution regulations on‘ Sanibel, notably -in . instances

open surface waters. ) :
In addition,” the natural systems of Sanlbel requn‘e

: spec1a1 protecnon that is not. prov1ded by present regula— e

.where: sewage has leached through groundwater and into
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tions. For example, the present minimum requirements
for septic tanks set by the state (a setback of 50 feet from -
open water, -75 feet from wells, and 36 inches above -

bel.

-

.Water Conservation and Water Level Restoratibn

- The development of Sanibel has 51gn1f1cantly lowered
water levels throughout the island. Restoration of natural
levels (or as near to those levels as can be achleved) is

~essential to push back and-displace the invasion of salt

water, to provide improved water quality, to conserve
fresh water, to perpetuate wetlands, to control mosqultoes
and to benefit vegetation and wildlife.

- The:water-table aquifer of the intericr basin servesas a

: ma;or potential secondary water supply for home use: This

basin ‘should be treated as a reservoir and protected as
such. Soil and vegetative elements should be preserved,

- water quality should be protected, and storage capacity and-

replemshment should be maximized. If its condition is

maintained, it can supply -utility water for the home and

yard from widely spaced individual wells.- :
Studies confirm that the major values of the interior

basin are enhanced by the bighest possible water levels.

Accordmgly, a pohcy of water-level restoration was recom- -

“mended to the city. (Table 8)

In this connection, it is important to note that i 1rnprov—

ing the flood conveyance capability of the Sanibel River-
~and other parts of the system will cause the average water-.
- table level to decrease. As it now stands, with a fixed

height of 2.5 feet at the Tarpon Bay control structure, the
water several miles away along the river may stand at 3 or

. 4 feet. If the channelways are cleared, the water level will

drop at these more distant points and the total storage
capacity of the basin will be reduced. Therefore, the
Tarpon Bay control structure must be elevated above 2.5
feet if the channelways are cleared in order to maintain the
present storage capacity of the system. :
Athough restoration would benefit all parts of the
island, it - would particularly benefit the interior wetland
basin. Water there should be elevated to the highest

seasonal high-water level) are v,totally 1nade_c1u_ate.for Sani-

practicable level in the rainy season. It should then be-~-

‘maintained at the highest practicable level through the dry
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season. This:requirement was identified independently by

most of The Consefvation Foundation’s consultants, and in
'separate; earlier studies by Johnson Engineering, Inc.34
Provost,>> and Boggess.?¢ Different water management
_ tactics may be required for each of the four major segments
“-of the interior wetlands basin. (Flgure 27) :
The Conservation Foundat1on recommended the fol-
lowing: .
1) The water level should be about four feet above
“mean ‘sea level at seasonal maximum in each segment.
Such a level may be difficult to achieve, however, because
of natural soil porosity in most of the segments, and other
factors such as leaks in the natural sealing layers of clay. It
- appears advisable to install a fixed sill up to 3 feet above
mean sea level with options to 3.5 feet-and 4 feet. Sills
should be designed to permit drainage of the system for
" occasional - remedial: flushing, as recommended in the
Johnson Engineering study.?” :
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2) The city should attempt to plug any major leaks that

permit the loss of fresh water from the interior basin. The
Tarpon Bay and Beach Road outlets should be improved to
prevent the bypass of water around them and leakage of
water through them. Other significant water outflows
-around the rim of the basin should also be identified and

-remedied. Excavations or structural penetrations of the
clay layer separating the water-table aquifer and shallow

. -artesian aquifer should be prohlblted v
3) “Water-level restoration may cause excess water to

accumulate at the eastern and western ends of the interior -

wetlands system. If a practicable means can be found,
excess water in the western part of the wetlands might be

discharged to the J. N. “Ding” Darling Refuge. Excess -

. water from theé east end of the wetlands basin might be
discharged into the “artificial “saltwater canals for ‘the
purpose - of flushmg them and- 1mprov1ng their water

“quality.
4) Restoration of natural levels in: the interior basin

will increase reliance on the Sanibel River and tributary

drainagés to remove storm waters rapidly and thereby
avoid flooding; some channel improvements should be
undertaken for this purpose. .

5) Outside the interior basin, the city should also try to
restore natural water levels. This restoration would require

that drainage be prohibited and that existing adverse

- drainage conduits be filled up or otherwise blocked.
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 Table 8.

Water control structures,

- channelization, and other

modifications to the water
systems alter groundwater
levels and runoff rates. -
Water systems can be restored,
however, with appropriate
engineering. (Drawing pre-

~ pared by Langdon Warner).
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CHAPTER

BEACHFRONT

Identification of Gulf and Bay Beaches

The Gulf Beach Zone includes the area between the
state setback line, approximately 150 feet inland from
mean high water, and the city boundary 300 feet offshore.
There are two subareas within this zone: the Front Beach
and the Back Beach. The Front Beach extends from the city
boundary to mean high water mark. Sand in this subarea is
in constant motion, migrating between the berm and
offshore bars, transported by longshore currents. The Back
Beach comprises the area between mean high water and
the state setback line. Sand in this subarea is moved by
~ wind and water, and stabilized by vegetatlon
- The Bay Beach Zone extends from the city’s boundary

300 feer into the bay to a setback line of about 50 to 100
feet behind the mean high water mark. It is a lower-energy

*_ beach than the Gulf Beach, and includes areas of marine

grasses on the bay bottom.

Surface Hydrology: The seawater in the beach zone
rapidly percolates through the sand and shells into the
" water-table aquifer and into the shallow artesian aquifer. A
10-year storm flood inundates the entire beach and all

other zones of the island except the Gulf and Mid-island

Ridges. A 25-year flood inundates the entire island.

Soils: Because of extremely mobile conditions of the .
sediments, the beaches have not developed soil strata. The
ocean beaches consist of oxidized barrier sands and shells.
The bay beaches are made up of mud, organic materials,
sands, and shells.

Sarubel s gulf (ocean51de) beaches are backed by a
temporary berm at the high tide mark and a relatively
permanent line of dunes. Mild summer waves add sand to
the berm, and prevailing onshore winds move sand from

_the berm to the dunes. During heavy storms and hurri-

canes, the berm may be completely reclaimed by the ocean,
at which time the dunes must erode to replenish the lost.
sand. The berm moderates these changes by providing a
reservoir of sand available to either dunes or beach as.
needed. :

A sandy beach exists on the bay shore riear the eastern
end only. The rest of the bay is mud and silt~

Vegetation of the Beacbfrom Sanibel’s beaches support
the beach plum-railroad vine-sea oats association.

Grasses, herbs, and shrubs on the beach are often
inconspicuous and widely scattered. They have extensive -
root systems and offer limited shade to insects, crabs, and

. small reptiles. They usually produce an abundance of seeds

which serve as food for many wildlife species. Some
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“-velop fruits  which . are eaten by birds; mammals, and -
humans. All of these plants are salt tolerant, and their -
extensive root systems stabilize dunes. They are an inte-

gral part of the island’s buffer systern agamst storm waves.

and high tides.

The beach - plum- rallroad vine-sea’ oats assoc1at10n of
species has been especially- successful at adapting to beach
conditions. They include low- -growing perennials such-as =~

seaside primrose, railroad vine, sea ragweed, sea oats,
beach madder, and sea purslane. They also include the
semishrubs beach plum and bay cedar. Farther back from
the water, where low dunes occur, are lantanas, crotons,

and woody plants such as necklace pod, Spanish dagger

and sea grape.?8 In many places along the back beach,

- tAustrahan pine, an introduced species, has dlsplaced the
- native-vegetation. (Figure 29) -

‘Marine grasses cover much of ‘the “bay beach just

seaward of the intertidal zone, providing food and habxtat
- _for many marine species. -

“Wildlife of the. Beac/ofront Blrds of the sand beaches
mclude brown: pelican- (Figure 30), snowy egret red-
breasted merganser, American oyster catcher,* semipal-

mated plover, piping plover, snowy plover,* Wilson's.

plover,* blackbellied plover, ruddy turnstone, willet, knot,

Figure 29.

i

The Australian pine has _ih,vaded :

much of Sanibel, including
the beachfront.



Figure 30.

“The brown pelican is one of -
- Sanibel’s many endangered

species of birds.

Figure 31.

Bulkheads like the one shown
here cause deflection of sand
away from the beach and give
a false illusion of security to
these condominiums located
near the ocean’s edge.

least sandplper dunlm sem1palmated sandplper western
sandplper sanderling, herring gull, ring-billed gull, laugh-
ing gull* Forster’s tern, least tern* ‘royal tern, sandwlch

tern, Caspian tern, and black skimmer.*

- The loggerhead ‘sea turtle has’ recelved more pub11c1ty
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than other reptiles on the beaches of Sanibel, but many

other - reptiles: and amph1b1ans are found on the sand
. beaches, mcludmg alligator, ornate diamondback terrapin,

gopher tortoise, southeast five-lined skink; six-lined race-

‘runner, eastern glass lizard, Florida water snake, southern

black ‘racer, eastern coachwhip, indigo snake, eastern

- diamondback rattlesnake southern’ toad Cuban tree frog,'

and several species of marine turtles,39- :
Offsbore Marine Ecosystem The offshore ‘marine ‘eco-
system includes 70 species of fish'and approximately 400

- speciesof mollusks. They inhabit a:range of areas includ-
ing -non- vegetated waters; sea grasslands, algae mats,

mangrove roots; rock pilings, oyster bars, and sea walls.
The fish and mollusks provide a complex- and tich -food

-supply for manatee, dolphin; otter, fish; birds—and man.4

- 'The tremendous molluscan populat1on canbe attributed
to the mosaic pattern of the bottom. env1ronrnent current
patterns and varxatlons in sahmty 4

* Nesting on or near Sanlbel Island
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Condition of Beachfront

- Sanibel’s front beach is in good condition. Except for
Point Ybel and the Blind Pass area; it is in virtual
equilibrium, neither receding nor advancing. This is likely
atemporary state, and therefore it should not be inferred
that the beach has permanently survived the effects of
recent oceanfront development. ‘The placement of bulk-
heads,  condominiums, and commercial- structures has
created a precarious situation along a considerable portion
of the beach. (Figure 31) Serious damage to the beach will

occur during “hurricanes ‘or heavy winter storms. Wave

-energy reflected from' the bulkheads and buildings will

scour a. great amount of sand from the upper beach and-

itself. It results from the greatly increased number of
shellers, which causes more competition for the better
shells. The number of shellers visiting the Sanibel beach

increased from about 50,000 in 1960, to 250,000 in 1975.

(Figure 33) It is possible, however, that the declining
abundance of certain prize shells has occurred because of
natural or man-induced environmental changes.

‘The bay beach (on San Carlos Bay from Point Ybel to-

Woodrings ‘Point) ‘has been receding since the causeway

wash it away. If the waves are sufficiently severe, they may - |. -

undermine and damage ‘beachfront buildings and bulk-

~ heads. (Flgure 32) There has not been a severe hurricane -
at Sanibel since the causeway opened a and the development:

boom began. -

The natural restoratwe powers of the beach have been

jeopardized by alteration of the back beach. Development o

- along-the beachfront has centered on: the frontal ridge

(dune) system, the same sand-storage area that naturally

stabilizes the beach. The ridges have been flattened for

landscape ‘and building purposes. In other areas, the
stabilizing vegetation has been destroyed by foot and
vehicle traffic. With the dunes removed, there is no sand to
replace beachfront supplies that have been washed away.
Also, the houses, hotels, and condom1r11ums are exposed to
ddamage by storm. waves.
~The populations of wildlife species that depend upon
the ‘beach environment “have- declined, some seriously.
Many of the former bird nesting areas in the dunes and the
back beach have beert destroyed. Also, the number of
loggerhead sea turtles nesting on Sanibel beaches has
declined drastically. Invading Australian pines now consti-
tute a major portion of back-beach vegetation, having
displaced plants such as the sea grape and necklace pod.
Because of shallow rooting, Australian pines are especially
prone to windthrow. The fallen trees and exposed root
systems interferé with ‘the movement of turtles to and
from the nesting sites.
“Shell collecting along the Sanibel beach has declined, but
the decline cannot be attributed to changes in the beach

Figure 32.

 Bulkheads may be undermined

by heavy waves and rendered . -
useless; natural means for shore
protection are much more. -
effective.



Figure 33. '

Hundreds of thousands of per-
sons collect shells on Sambel
beaches.
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“was built, p0551bly due to higher water veloc1ty and greater

littoral scouring, Like the gulf beach, it has been altered by
bulkheads and buildings. Piers and canals have had addi-
tional” effects. Point” Ybel itself appears:to be erodmg
Management will definitely be required.

The Blind Pass area at the western end of Sanibel is an
entirely different case. (Figure 34) The beach and inlet
dynamics cause the beach to change form constantly. Long
‘bars and peninsulas are formed, then closed, creating
temporarily land-locked lagoons, or bayous. The inlet itself
alternately opens and closes. Noticeable changes can occur
in only a few years. (See Chapter 7 on Special Zones for a

Lfurther discussion of the Blind Pass area.)

Management Recommendatlons for Beachfront
Zone . -

“The beachfront policy of the City of Sanibgl\shoﬁld be

based on the recogmtlon that the beach is an all 1mportant
buffer area between land and sea—and that alterations of
its natural condition are-likely to reduce its ability to
function as a buffer. It should be the city’s publlc policy to
manage the island’s whole beachfront as a unit, so as to
restore its natural condition and protect it against further
damage. The main thrust of the protection program
should be to maintain the beach profile, including preven-
tion of sand removal or any other alteration of any part of
the beachfront. (Fxgure 33)

The ocean beach is Sanibel's principal attraction for
visitors and residents alike. While shell abundance and
diversity have been seriously lowered, the beach itself
remains relatively intact. Sanibel's beach has not been
subjected to a major hurricane since 1960. Because of
extensive beachfront development, the beach is far less
able to withstand a hurricane than it was 16 years ago.
Thus, in addition to inflicting massive damage to struc-
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*Figure 34. :
The westernmost portion of
Sanibel is Blind Pass, an area
of shifting sands-and unstable
shorelands.

Figure 35.

Groins and other structures
designed to retain sand on
beaches have a disappointing
history of failure; management
techniques that respect the
powers of nature are more -
effective. )




: 'Figure~36.

Building on the beach is excep-

tionally foolhardy because the

" - ‘Structures eventually-can de-

' stroy the beach.

Figure 37.

A setback of 50 to 100 feet is
recommended for the San Car-
los Bay shore from Point Ybel
to Woodrings Point.. -~

Beachfron? - b1

‘tures, the next major hurr1cane rnay well cause extensive
“and. permanent damage to. the beach itself. (Flgure 36) -

“The dune ridges ‘are held in place by sea oats, railroad’

vine, and other dune and beach plants. The fraglle network
~of -vegetation growmg on shifting dunes is adapted to
withstand -the rigors of wind, sand and salt—but not

human feet or beach- buggles and other vehicles. When the

- mantle of - vegetatxon is broken, the dune movement is
. ~accelerated to a, point where plant growth cannot keep
pace with the shifting sand. - :

The Conservation Foundatlon made the followmg rec-- :

ommendations for. protection of the front beach (water’s .

edge to vegetation line)-and the back beach (Vegetatlon /_

line inland to the setback line):

1) The city should adhere strictly to the state s ocean:
setback line of approxxrnately 150 feet inland from ‘the
vegetation: line of the beach (this i is con31derably inland of -
the mean high water line). Thefe should be no bulkheads

~or major structures of -any kind in this buffer area except
“for boardwalks or other access ways to the beach.

2) A setback line should be defined by the city for the

,'.bvay beach (from Lighthouse Point to- Woodrings Point),

using criteria compatible with those applied by the state
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for the oceanfront setback. The criteria would dictate a
setback of less width (50-100 feet) than the ocean standard
since the bayside beaches have lower energy regimes than
the oceanfront beaches.

3). Integrity .of the beach should be mamtamed along

the whole beachfront. Wherever sand dunes and ridges

have been leveled or lowered, they should be restored to
their original condition and revegetated.-There should be

‘no further grading, excavating; or other alteratlon of the

frontal ridge line.

4) Sand should not be removed from any part of the
beach (from the inner edge of the setback line out to the
300 feet jurisdictional boundary of the city), since sand

removed for any purpose subtracts from the beach sand - -

budget.and upsets the profile.

5) There should be no removal of native vegetation
within the setback area. Sea oats and other natural vegeta-
-tion are needed to bind and hold the back beach together.

(Figure 38) Exotics such as Australian Pine should be

removed and replaced w1th native vegetation to the extent .

practicable.

6) Any traffic on the frontal sand dune ridge should be
discouraged (access to the beach should be by boardwalks
over the sand). (Flgure 39) Keeping the ridgeline at its

highest elevation is essential to eliminate saltwater inun--
dation of the wetland areas during large storms, and to

provide the fullest sand storage potenual for the beach
profile. -

Figure 38,

* This shore home is built back

from the beach, thus preserving

"the native vegetation and the

geologic structure of the °

“‘beachfront. -

Figure 39.

Elevated boardwalks are recom-
mended for crossing beach
tidges {sand dunes).



Figure 40.

- Captiva Island to the north of
Sanibel has lost much of its
seafront to erosion; the loss
of this valuable buffer zone
in\creaSes the likelihood of
damage from tropical storms.

Figure 41.

With the beach on Captiva

* Island virtually gone, riprap
structures must be used to .
support the road. :
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7)-There should be:no trafflc (foot or vehicular)

- through any part of the setback buffer area in which terns,

plovers, skimmers, and: turtles breed during the period

‘May through August This may require préveénting tres-

pass into many private property areds. Owners and their

‘guests should cross the area'ona smgle path or otherw1se
’ Aav01d disturbing nesting activities.

~8) :‘Means should:be taken to enstlre that other govern-

: mental ]urlsdlctlons (such as Lee County or Captiva Island)
‘should not- block littoral transport to Sanibel with groins

ot other structures, nor cut off sand supply to the coast

- from inland via rivers. Also, the replenishment of beaches

on the updrift side should be encouraged to protect Captiva

‘from erosion. (Figures 40, 41)

- State and federal regulatrons can-lend important sup-

. port to Sanibel’s beach protection efforts. The state ocean-

front setback line has been noted. Federal regulations
under the Flood Disaster Protection Act may strongly

_ influence beachfront development;
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'CHAPTER

INTERIOR WETLANDS

' Idéntification of thé Interior Wetland Basin

The Interior Wetland Basin Zone is the interior bowl
which serves as a freshwater reservoir. It is composed of
parallel systems of ridges and swales with corresponding
bands of vegetation. There are two subareas within this
zone—lowland and upland. The lowland area is composed
- of low ridges and wide swales, and it experiences extended
~periods of flooding each year. The upland consists of
. higher, broader ridges and narrower swales, and is charac-

terized by less frequent flooding and more upland vegeta-

tion types.

Sutface Hydmlogj/ Because of the nearly instantaneous

-infiltration of rainwater, few barrier islands develop a

natural type of channelized interior drainage system.

~Sanibel Island is different in that a partially channelized

interior drainage system, the Sanibel River (more accu- |

rately a slough), developed rather late in- its geologic
history. (Figure 42) Beach ridge geometry, variable per-
meability, and vegetation patterns all contributed to the
- formation of the Sanibel River at some time during the

last 1,000 to 1,500 years of the island’s 5,000-year history.4?
Before human alteration, the slough meandered over an
irregular course nearly eight miles long.- Two subbasins

were formed by segrhents' of the slough. The western
segment was separated by low beach ridges south of
Tarpon Bay from the eastern segment. The system was

" unified only during the high water stages.

The drainage characteristics of the eastern subbasm
differed considerably from the western subbasin.®? In the
east, the “course”™ of the Sanibel River was straighter,
although it transected most of the low ridges at oblique”

* angles. The only “tributaries” to the slough in the east were

the natural swales transected by the slough. During low
flow conditions, water in the eastern basin moved to the -
east, and during high water conditions it broke through the
Gulf Beach Ridge and discharged into the Gulf of Mexico
just west of Point Ybel. In the west, the slough meandered
considerably because of the low relief of the ridges. (Figure
43) There were several “branches” to the slough. During
low flow conditions, water flowed to the west; and during
high water, it broke through the Gulf Beach Ridge and
discharged into the gulf ata point about 2.5 miles east of the .
Blind Pass Bridge. Two other systems drained through
mangroves to Pine Island Sound to the north, and througha
series of interconnected ponds to tidewater to the west.
The Sanibel River was only a drainage way and never a
true stream. Flow occurred only during times_when the

~
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water table was high and mflltrauon of. precxpltatlon was
_ inhibited. Under orlgmal conditions, the storage curve

probably would have risen very slowly during May, June,

and July because of spotty, generally light rains:# In
August through October, the generally heavier rains fell on
a reservoir whose storage capacity was reduced substan-
tially by fall ‘high tides. If rains were sufficient, as they
probably were nearly every year, washout occurred. If less
substantial, the rise in interior storage would terminate in
mid-to-late October and then decline through seepage and
evapotranspiration until the next rainy - season. Tabb

estimates that in the eastern system 14.4 inches of rain

could have raised the water table to four or five feet above
mean sea level before washout 4’

This freshwater drainage and storage system spawned

the development of many wetland communities which

‘depend on the seasonal changes and freshwater recharge
‘to hold back the intruding saline waters.

Soils: Soils of the Canaveral series have developed in'the
interior basin. They consist primarily of organic deposits

~ over sands: Tabb found surface deposits of calcium carbo-

nate soils (called marl) to be an important constituent in
swale-bottom soils. These soils are formed in shallow
water under conditions of intense sunlight, high tempera-
ture, and rapidly fluctuating dissolved oxygen and pH.%
Tabb also found a well-developed lens of limy material.
This may be hardpan, derived from precipitation of
organic material and minerals in solution at the contact

Figure 42,

The Sanfbel River is central

“ " to the island"s ecosystem and -
‘this water system 'makes
- Sanibel unique among gulf

coast barrier islands.



Figure 43.

Historic drainage patterns in

the Sanibel interior wetlands; -

during flood periods water

broke through the two main

ridges in the four locations
“shown.

between the-water table and overlying oxygenated sands.
Tabb wrote: “If this is true hardpan, then it may represent
the long-term position of the water table during the dry

_season of pre drainage times and thus an interesting’
reference point for discussion:of future water management
because it would suggest that the water table seldom fell -

out of direct contact with the marl of the swales.”?
Several properties of the marl-rich soils are important.

Periodic saltwater saturation of these soils raises the pH to -
a level where normal nitrification halts at the nitrite stage.
Toxic amounts of nitrite may accumulate with apphcatxon =
.. _cally brackish water-table aquifer, almost all plant species

of ammonium fertilizers or sewage effluents. -

Marl also has the: ability to seal otherw1se porous. sorl

' Interior'Wetlands 57 k

thus impounding surface waters and retalnmg moisture.
Such marls probably were important in maintaining the
hydroperrod provrdmg shallow but intermittent ponding;
and maintaining soil saturation between shores. This has
1mportant ramifications for the floral and faunal commun-
ities inhabiting the zone. " :
Vegetation of the Interior. Wetlands: Twenty years ago,
the low interior wetlands were open, grassy, and essen--

" tially treeless. Vegetation patterns ‘were controlled by

natural factors including wind, water-table level, salinity, -
and elevation of the land. Because Sanibel -has ‘a periodi-

are at least part1ally salt tolerant. Spartina bakeris, the:
prlnmpal interior wetlands plant, requires seasonal flood-

- ing with fresh to brackish water. This ability to prosper

under a varying salinity regime permitted the cordgrass
Spartina to become the dominant plant community on
much of the wetlands. In association with the cordgrass

were sawgrass, bead grass water hyssop, and sea purslane

~ PINE ISLAND |

~== NATURAL DRAINAGE PATHS(TABB,975)
‘ HISTORIC OVERFLOW (TABB, I975)
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On the almost imperceptible elevations were salt bush and
a number of grasses and perennials, and cabbage palms
were evident on the highest ridges.*®

- Today, along the Sanibel River and in low swales, the

buttonwood-wax myrtle “sea oxeye association is very

evident. Also appearing in the swales are cordgrass,

sawgrass, andropogon, water- hyssop, cattails, spatterdock
hydrilla, chara, duckweed, and wigeongrass. Cordgrass is

still common, though covering a much- smaller area than it

once did. (Figure 45)

‘A ‘number of these species have high food value for
ducks and birds. Wigeongrass, a subrnerged aquatic found
in both the river and dltches isa 1major source of food for

st it

Sutt flur

=

; Massgrore’ “smamp )
B 5 Bulbatts jumple. and mivedt: wionds

Cachus” thicket

SANIBEL ISLAND

PLANT HABITATS

Figure 44.

The original main ecological
areas of Sanibel (Source:
Cooley).:

Figure 45.

Lack of proper water manage-
ment has permitted various
shrubs to infiltrate the open
cordgrass meadows and endan-
ger the entire interior wetiands

‘subecosystem.



Figure 46,

The few dozen alligators left
on Sanibel are one of the is-
land’s major tourist attractions.

waterfowl. Cordgrass provides edible roots and seeds ‘fo_r’

rails, songbirds and ducks-and, to a lesser extent, sandpip-
ers. Purslanes disseminate an enormous number of seeds
which are eaten by songbirds and rodents. ‘Cabbage palm
provides fall fruit for robins, warblers, woodpeckers, fish

-crows, and raccoons.

Many of these plants also provrde refuge in the form of
an almost impenetrable barrier to human and animal
hunters. Sawgrass, with its sharp-edged leaves, provides a
sanctuary for ducks, as well as supplying a limited amount

“of food. Cattails serve as roosts and nesting areas for birds
-and fish.#

Native vegetation of the low rldges includes ‘marsh
elder, cordgrass, leather fern, wax myrtle, and cabbage
palmetto. The Brazilian pepper, a noxious weed, is rapidly

- dominating many areas in the interior basin.

In addition to the prevrously mentioned food and
habitat - functions  that the interior wetland vegetation

provrdes for wildlife, it serves important hydrologic func-

tions.: The grasses and low shrubs slow runoff preventmg
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high peak flows and allowing more freshwater recharge
The microflora also greatly aid in mamtammg and im-
proving water quality in the wetlands.

Wzldlzfe of the Interior Wetlands: Ten species of aquatic
birds nest in the interior wetlarids, and six more are knows
to frequent them. The area also serves as an alternate
refuge fot a number of species which norrnally reside in or
visit the saline mangrove areas. Aquatic birds of predomi-
nantly  freshwater habitat include: pied-billed "grebe,*
anhinga,* least bittern,* American bittern, mottled duck,*
blue-winged teal,* king rail,* Virginia rail, sora, common
gallinule,* killdeer,* spotted sandpiper,* common snipe,
belted kingfisher, long- -billed marsh wren* and swamp
sparrow.’?

Although alligators are Sanibel’'s most spectacular aqua-

“tic animal, there are many other important reptiles and.

amphrblans of the interior wetlands. Aquatic reptiles and

- amphibians include: alligator, snapping turtle; striped. mud

turtle, Florida mud turtle, Florida box turtle, red-bellied
terrapin, yellow-bellied terrapin, peninsular cooter; Florida
chicken turtle, Florida soft-shelled turtle, common iguana,
green anole, southeast five-lined skink, Florida water
snake, Florida brown snake, southern ribbon snake; south-
ern ringneck snake, southern black racer; eastern coach-
whip snake, indigo snake, yellow rat snake, eastern dia-
‘mondback rattlesnake _southern. toad, green tree-frog,
squlrrel tree frog, Cuban . tree frog, southern leopard frog,
pig frog, and eastern narrow-mouth toad.>!. Mammals of
the interior wetlands are listed on page 74 . '

Small, freshwater animals are abundant here, and
provide food for many creatures. Insects also are abundant,
as are crayfish- and mussels in varying quantities. Mullet,
_ tarpon, Gambusia, bream, bass, and garfish live in the river
and provide a bountiful feast for anhingas, ctows, ibises,
herons egrets, gallmule and stilts.’? '

i
P

Conditioh of'tfhe Interior Wetlands -

Aerial photographs of Sanibel in 1944 show the intetior
wetlands as broad grassy ‘meadows, with shrubs and trees
found only along the two major ridges. Since the 1940’s,

* Nesting on Sanibel Island
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man has altered the physical character and vegetative

 patterns of the wetlands in three major ways: 1) physical

alterations, such as_clearing, filling, lake excavation, and
flattening dunes; 2) alterations of the hydraulic system,

) including drainage, channelization, and impervious pav-
-ing;-and 3) introduction of exotic plant speaes which, due
“to their hardiness, have crowded out the native vegetation.

Each alteration has interfered with the ecological integ-

-rity -of the ‘wetlands, and of the-island -ecosystem: By
“modifying the native plant animal, and water systems, the
“historic habitat diversity has been reduced. The vegetation
“of the Sanibel wetlands is continuing to undergo rapid

change. Ma]or losses - have occurred to. cordgrass and
sawgrass. Together these two species provided both food
and refuge for ducks, song birds, and mammals.’

The most important alteration of the interior wetland

-system has been the lowering of the water table. Before the

dredging of the Sanibel River and the installation of the
water-control structures, the water level fluctuated from
slightly below mean sea level (MSL) to five feet above

‘MSL during  floods. Water levels changed with every

rainfall; often raising the water table two to three inches
for each inch of rainfall.’¢ The two control structures at

Tarpon Bay and Beach Pond have reduced fluctuanons in-

water level by setting the maximum water level in the
interior at heights varying from 2 to 3 feet above MSL—
water control structures are now set at 2.5 feet above
mean Jow water. '

Construction of canals and’drainage ditches has had a
pronounced effect upon the water table over large areas of
the island. The deep tidal canals at the eastern end of the
island have permanently lowered the water table. Canals

- have been spaced so closely on some parts of the island

that the water table probably does not range much above

sea level.>
"Road building and mosquito. dltchmg have altered

drainage pathways con51derably, replacing a system of
gradual runoff by one given to greater extremes of flood-
ing and drought. -(Figure 48) This system—though less
efficient than a purely natural system—does allow down-
ward percolation of fresh water for storage, and it acts as a
sponge for increased water levels during the wet summer
season. Historically, when flooding occurred its duration

Figure 47.

Sanibel’s water birds are de-
pendent upon the values of
the mangrove subecosystem.



“ Figure 48.

In wetlands areas, roads arid
ditches with inadequate pro--
-visions for water flow cause .

serious loss of wildlife habitat-
and can harm other ecological

-values as well.

“was brlef—excess water passed easﬂy over beach ridges to .

the gulf.56
- The altered interior drainage system has caused a raprd

recession of water levels during the dry season. The -

control structures at Tarpon Bay and:Beach Road are not

adequate leaking water both in and- out.: Evaporation.

Josses also have been increased because of ‘the additional

amount of exposed surface water. In short, water-control -

devices which were built to control water level are allow-

ing too much water to leave the wetlands. As a result, the -

water table has been lowered damagmg native vegeta—
tion.”’

The high permeability of Sanibel’s soils results in direct
contact between rainfall and the water-table aquifer. Many

~factors control the natural water. system, such as the

duration of rainfall that replenishes  the groundwater
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supply. This freshwater replemshment cycle competes
with salt water, which quickly replaces depleted fresh

rrwater The constant push and shove between fresh and salt

water makes preservation of the freshwater replenishment
cycle a major: conisideration in any future development of

‘the island. A reduction of fresh water in the system will

result in greater quantmes of salt water——a phenomenon

,detrrmental to water quality. -

~The plan for -controlling mosqultoes on’ Sanlbel as

‘ mmally conceived, was ingenious—but it was never suc-
- cessfully 1mplemented and problerns ‘have per51sted Low-
-ered “water levels in the interior . wetlands’ favor .mos-
"qurto -breeding. The control system ‘which’ has had little
.maintenance sincé the early 1960’s, was never completed
as designed, and has been disrupted by roadway blockages.

Lack of ‘enthusiasm for water management and biological
control of ‘mosquitoes, and emphasis on toxic chemical

“control by the county, have contributed to the deterioration
‘of Sanibel’s control :system. The insecticides -in_use on
“Sanibel appear to be highly toxic and therefore potentially
fdamagmg to wildlife. For example recent unpublished tests
- appear to show the prmc1pa1 insecticide, fenthion, to be .
toxic to.aquatic species. in concentrations. of fractions.of
parts per billion. What may have saved Sanibel’s wildlife

from greater past. damage is that fenthion seems to evapo-
rate when'it is heated by the aircraft’s exhaust system (along
with diesel oil, the application medium). Thus, the fenthion

~may evaporate while the oil falls and. 1tse1f becomes the

effective anti- mosqulto toxin. ‘
‘Water quahty in the Sanibel River and other parts of'

the - interior- drainage system varies -considerably. The
salinity of the water in any partrcular segment’ of the
system is- controlled by climatic  factors, proximity to a

source of saline-water leakage, -the quality of water in
ad)acent parts of the water-table aqurfer and the character- -
istics of the drainage way. Heavy nutrient influx, stagna-
tion, and deposition’ of organic detritus all degrade the
general quality of the water’®

. Salinity. varies’ seasonally with recharge and dlscharge

“In most parts of the surface-water system, chlorides

decrease during the wet season as a result of flushing and
dilution by rainfall. In some parts of the Sanibel River,
high-chloride water at the bottom is trapped because of
bottom irregularities.®® The trapped water decreases in
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chlorides only by dilution, which occurs during periods of
high water. Chlorides increase during the dry season

“because evaporation and evapotranspiration losses cause
concentration of dissolved solids.

The vegetative zonation of the interior wetland is
determined by a combination of water level and salt
tolerance. Spartina bakerii, the naturally dominant wetland
plant, prospers with alternative flooding of fresh and
brackish water. (Figure 49) The saw palmetto is often
found in the transition zone between upland and wetland

- areas, and is a useful indicator for -delineating the two

zones. The original patterns, however, have been seriously

" altered.” Because of a lowered watertable, Spartina areas

are easily invaded by upland woody plants and exotics such
as Brazilian pepper. These quickly reproduce and replace
large areas of native vegetation.50 -

The Brazilian pepper became popular-as a landséape_ \

shrub in Florida in the mid-1950’s. Today, it is out of
control in many areas. On Sanibel it has produced a closed

“canopy over much of the abandoned farmland on the
"eastern part of the island. It has become dominant in the

interior wetlands where it outcompetes Spartina for sun-
light. The Brazilian pepper can also cause itching, rashes,
sneezing, and severe sinus congestion. The appropriate
nonchemical control is cutting and removal—new sprouts

_in a Spartina marsh renovated in thls manner could be
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The wildlife-carrying capacity of the island’s interior
wetlands has dropped considerably. For example, increas-
ing salinity, excavation, and perhaps pesticides appear to
be lowering the populations of birds, reptiles, and amphi-
bians. Raising the water table and increasing the storage
capacity of the water-table aquifer will lower the salinity
intrusion, and might boost wildlife populations.©2

General Wetlands Conservation

The Conservation Foundation recommended the fol-
lowing general conservation practices:

1) As a general rule, there should be no excavation in
wetlands for the following reasons: Vegetation would be
obliterated; water flow disrupted; soil layers destroyed;
pollutable catchments formed; and drainage and drying out

- of wetlands facilitated. Accordingly, excavation should take
place only when required for essential public purposes

(mosquito control or wildlife enhancement, for example)
and should be limited in extent (not more than 10 percent
of the area).

2) Generally, there should be no tilling of wetlands.
The soil cover would physically obliterate the wetlands and
disrupt their function as completely as excavating thern
would.

3) Generally, there should be no land clearing, grading,
or removal of natural vegetation, since vegetation is an

Figure 49.

Cordgrass (Spartina bakerii),
the dominant plant of the in-
terior wetlands, occurs in large
~-clumps when- there is suffi-
cient water at its roots.



important element of wetlands function.” An exception
should be made, however, to permit control and removal
of noxious exotic plants (such as the Brazilian pepper) and
other undesirable invader species (shrubby plants) in the
interior wetlands. These should be removed. mechamcally
* or by controlled burning.

4) Discharge or release of pollutants into the wetlands
should be prevented. There may, however, be some capac-
ity for the wetlands to absorb certain storm- runoff pollu-
tants and thereby function as a “land treatment” system.

Any such pollutants should not exceed the calculated -
- receiving capacity of the system and should not degrade

surface water or groundwater below allowable standards.

5) ‘There should be no solid-fill roads or similar struc-

tures in wetlands because they obstruct water flow. Also,
fill for any. such structures must normally come from
excavation, which is in itself damaging. If some roadways
do become necessary, they should be elevated on plhngs
rather than placed on fill.

Management Recommendatlons for Interlor
Wetlands )

It should be the public policy of the -City of Sanibel to

ensure that wetlands remain functionally intact. Whatever
their use, they should not be altered in ways: that would
degrade their natural function.

Lower, or low- rxdge and-swale, wetlands are found
principally in the interior basin. They occupy roughly 60
percent of that basin. Some low-ridge-and-swale areas

have béen considerably altered, but a restoration program

should return them to good health.
High-ridge-and-swale sections of the interior wetlands

basin are characterized by cabbage plum hammocks. The.
principal plant indicator of the swales is ‘Spartinag, but

other marsh plants may also identify the swales as signifi-
cant wetland plant communities. A number of the ridges
appear to be wide enough and sufficiently elevated above
seasonal high water levels to be developed for housing.
However, the interridge wetland swales in the high-ridge-
and-swale areas should be protected following the same
general standards - given previously for low-ridge-and-
_swale wetlands.
Residential development of the ridges (high-ridge-and-
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swale) can -proceed without degrading the interridge
wetlands swales, although care will be needed to assure
that the swales are preserved.
~ To protect the swales, as well as to maintain water
quality and satisfy other environmental requirements,
residential development of high ridges will undoubtedly
have to take a new form.-Along the narrower ridges,
houses should be laid out in narrow ‘rows.- Access roads
should be bridged over the 1nterr1dge swales: .

Hurricane protection requirements will also affect
housing style. Most of the high rxdges will'be covered by 5
to 7 feet of water when Sanibel is inundated by the

~ predicted 10- or 12-foot surge of water from an intense

hurricane. Therefore, all houses on the ridges will probably

“have to be elevated on stilts five to seven feet above

natural ridge elevation to meet federal tlood  insurance

- requirements. (Figures 50, 51).

- Acceptable Uses: As the above constraints suggest the

_natural characteristics of wetlands are such that the preser-

vation of their functional integrity precludes v1rtually any
development within the cordgrass - portions. Roads
through wetlands are not adequately controlled by regula-

“tions. A great deal of ecologlcal damage has already been

caused by public and private roads that cut through such
areas on the island. Specific requirements should be given

to prevent water blockage and other disturbances from

roads. Minimum elevations should be estabhshed to facili-
tate evacuation. -

Recreational use of wetlands would be enhanced by the
installation of light-duty, elevated (pile-supported) struc-

‘tures such as blinds, catwalks, piers, and similar open

structures. (Figure 52) If properly controlled, these should
not have a major detrimental effect on water systems and
estuarine resources. Nevertheless, even these should be

. designed and built to cause minimum impact by shading,

water-flow interruption, and site disruption. They should
be elevated above the 10-year flood-return height and
should have very low ground coverage (no more than

~ about 0.5 percent surface alteration). Any area disrupted

when installing these facilities should be fully restored to
its natural condition.

Restoration of Wetlands: Protection of wetlands,
though essential to prevent future disruption, is insuffi-
cient to undo damage already done. For that, a restoration
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program-is needed Because of past abuses there is con51d- :

erable need for restoration of Sanibel’s interior wetlands.

A restoration . program for -interior Wetlands could .
- provide additional benefits of water supply, water quality,

mosquito control, fire protection; and wildlife habitat. The

Conservatlon Foundation made the followmg recommen- -

dations: N

1) Return the water systems (that is, water levels,
flows, etc.) to as near their original state as possible, and
remove all significant existing obstacles to the passage of
water in interior wetlands.

2) Take all practlcal measures to prevent saltwater
intrusion- of interior wetlands.

3) Remove all exotic and adverse local vegetation that

has invaded the wetlands.
Relevant Federal and State Regulatzom and Policies:

“Interior wetlands are protected by a number of federal and

state laws, regulations; and policies. Most critical, perhaps,

are the federal regulations adopted July 25, 1975, under
Section 404 of the 1972 Federal Water Pollution Control
- Act. These. regulations require a permit from the Army
- Corps of Engineers for any excavationor filling of desig-
~nated- wetlands. Although permits “must_ satisfy many
 criteria, the thrust of the program is to dlscourage wet-
ilands destructxon as the followmg quotatlon frorn Corps

regulations demonstrates: “As environmentally vital areas,

[wetlands] constitute “a productive -and valuable public-

resource, the unnecessary alteration or-destruction of
which should be - discoutaged -as contrary to the public
interest.” Federal regulations may mean a virtual end to
residential development of wetlands.

On October 3, 1975, the Army Corps of Engmeers
advised the city that it intended to exercise regulatory

Figure 50.

Two types of elevated homes
‘under construction: platform-
elevated type (above); piling
hung type {(below).

Figure 51.

A-completed example of a
platform-elevated home. -



Figure 52.

Isrope_rly designed elevated:
ramps, walkways, and piers

enable people to use wetlands

.without harming them; the
walkway ‘and pier shown per-

- mit owner to cross between
‘house and boat

_ jurisdiction over the Sanibel wetlands under Phase I of

Section 404 of the 1972 Federal Water Act. This means that

every project proposed for the interior wetlands must have

a permit from the Corps, and will be reviewed by the U.S.
Fish and Wildlife Service, the National Marine Fisheries
Service, the Environmental Protection Agency, and other
federal offices. Also, the provisions of the National Envi-
ronmental Policy Act will be invoked. All this machinery is
aimed at eliminating the alteration or degradation of
wetlands.
As already noted, the developrnent of Sanibel’s high
ridges will also be affected by federal regulations intended

to reduce the disastrous consequences of hurricane flood-

ing. These regulations, adopted by the Department of
Housing and Urban Development pursuant to the Flood

Disaster Protection Act of 1972, press localities to require
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that the first floors of all new residences be built above the
100-year flood level, and that fill may not be used to

~elevate houses in coastal * ‘high hazard™ areas.

- Federal and state actions, though strongly supportive of
local protection efforts in Sanibel, fall short of providing
all needed protection. The city needs to provide protection
of water supply, water quality, and wildlife habitat.

There are virtually no relevant federal or state regula-
tions to assist in-restoration efforts, although the county
mosquito control program does involve water manage-
ment action on the island.
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MANGROVES

' *Identlflcatlon of Mangrove Zone

- The Mangrove Zone includes all areas of red, black and
white mangroves, as well as the tidal flats and hardwood
hammocks within them. Much of this zone, including all
areas of red mangrove, is subject to daily tidal flooding.
Other areas of the zone are subject to extended pemods of

flooding every year.
. Swurface Hydmlogy and Soils: The lower Mangrove Zone
(red mangroves) is inundated daily by high tides; most of
the upper zone ‘(black mangroves) is flooded on spring
tides; and the entire zone is seasonally or annually flooded.
Even the slightest amount of storm floodmg will totally-
inundate this zone.

“Peat deposits and salt flats'are bulldmg up because of
trappmg of sediments by the vegetation and a rising sea
level. -

: Vegemtzon in the Mangrove Zone: Mangroves grow on

the bayside of Sanibel Island and in the bayous at the west
end of the island. They are usually found wherever the
shore is tidally influenced and protected from ocean waves.
Dominant species include the red, black, and white man-
grove, and the buttonwood. :

Although a mixture can be found in each area, the red -

mangrove cornmonly grows at the lowest elevations where
its prop roots experience dally flushing and brackish water. -

+ Just inland of this, a mix of understory reds and larger

black mangroves proliferates. Subject to frequent flushing,

-these are particularly affected by storm tides. High black -

mangroves are flooded during seasonal rains and tides.
Here a shrub layer develops, populated by saltwort and
glasswort. At the. highest elevation along the estuary,
where water is confined by natural features, a mixture of -
black, red and sometimes white occurs. These trees seém to
thrive in standing water and are adversely affected during
periods of drought. Buttonwood also occurs on the higher
elevations. Because of the nature of the substrate and due
to very low light conditions, only special plants can coexist

here. Algae, fung1 some halophytic shrubs, and many .

epiphytes thrive.
Mangroves form dense, almost impenetrable thickets

which buffer the physical forces of storms. They clean

water by trapping silt, nutrients; and toxic substances, and
they prevent land erosion. More importantly, they play a
leadmg role in providing wildlife habitat (Figure 53), and
in the general ecological productivity of the island. The
mangrove system-is the critical feeding and breeding area -
for many shore birds, reptiles, and amphibians, and certain
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breasted merganser, bald eagle,* osprey,*. clapper rail,*
* American oyster catcher,* piping plover, snowy plover,*
Wilson’s ‘plover,* black-bellied plover, ruddy turnstone,
eastern willet,* laughing gull* least tern* and black
. sklmmer ;

~*Nesting on-or near-Sanibel Island

Figure 53. (far left)

Mangrove forests should be
protected because they pro-
vide a multitude of natural
* values, including habitat for
.water birds such as the egret
-~ _ hiding in this photo.

mammals. All the mangrove species contribute to the food.
chain, although their contribution is not always imme-
diately available. For example, black mangrove-generated
nutrient s flushed into the estuary during late summer and
fall, and becomes part of the mosquito-fish-bird cycle.

~ Heald and Tabb describe the flow of energy provided by
‘mangrove detritus at the basic level: first traveling
through bacteria' and fungi, then through approximately -
12 species of crustaceans, and- finally to a number of
important sport and commercial spec1es of fish which act
-as top carnivores.®? =

“The rnangrove intertidal zone, with its nearby shallow
estuary, is & prime nursery and feeding ground for marine
species such' as. shrimp, mullet, snapper, red drum, and

“blue crab. It is also an excellent fishing area.-Tarpon and
snook; both dependent on mangrove systems, are the most
-renowned fish in the area. Mangrove snapper, redfish, and
spotted sea trout are also sportfishing favorites.

Wildlife in the Mangrove Zone: The mangrove forest
and bays serve as one of the richest bird habitats on the
island. Twenty-one nesting species, as well as six migrants,
have been listed by Hewitt. Aquatic birds of predominantly
saltwater habitat include: brown pelican,* double crested
cormorant,* great blue heron,* great egret,* green heron,*
snowy egret,* Louisiana heron* black-crowned night
heron,* little blue heron,* yellow-crowned night heron,*
white ‘ibis,* roseate spoonbill, lesser scaup duck, red-

Figure 54. (near left)

Mangrove creeks are imporfant
feeding areas for egrets and
other water birds. :




Figure 55. (below)

The combination dike-and-

. road at the wildlife refuge

{white strip in photo) has
cut off water circulation
and thus reduced certain

. habltat values.

Figure 56. (far right)

Vegetation on the mainland
fringe (left) is more vigorous
than vegetation on the man-
grove islands immersed in
the impounded water of the
wildlife refuge (right).

Several reptiles and amphibians are part of the man-
grove food web. Tidal wetland reptiles and amphibians
include: alligator, cfocodile, ornate diamondback terrapin,
green anole, mangrove water snake; yellow rat snake and

~eastern diamondback rattlesnake.%4

Most of -the mammals of Sanibel can be found in the
rnangrove zone at. tlrnes (see page 74).

Condltlon of the Mangrove Zone

Conservanon Foundatlon consultants estlmated that,
2 ,800-acres of mangroves exist today, the’ rna]or portron of

which (2,300 acres) is-located in the J. N Dlng Darhng
Natlonal Wlldhfe Refuge

s

Tbe Wzldlzfe Refuge The dike at the wildlife refuge
prevents - effective tidal -~ penetration - into- mangrove

swamps and shallow bayous (Figure 55) Seasonal rains are -

insufficient to maintain an alternative freshwater habitat,
so the area seems to exist as a highly unstable,; somewhat
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brackish habrtat effectlvely 1solated from the rest of the
estuary. : , :

Organic productlon in parts of the 1rnpoundment ap-
pears too high for the natural removal processes {mixing .
and' flushing).- For this reason, heavy organic buildup -
occurs, restlting in high BOD levels, methane production,
and a. dommance of blue-green algae. The construction of
the 'scenic roadway across these already poorly flushed
systemis aggravated the problems. In fact, consultants have
observed severe hypersalinity (salinity in excess of 50
percent) in early June. Mangroves within the confrnes of
the road system appear to be stressed . (E gure 56)
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‘Asa result of lnw oxygen, varlable salinity, and a
stressed flora, the fauna also suffers. Only a few species of
fishes and invertebrates can withstand low oxygen condi-
tions. “Therefore, species diversity is low, but the few
successful species can exist in large numbers.-

In certain -areas, the soil salinities have become suffi-
ciently high to cause the formation of salterns or “salinas”
consisting of open-sand areas with sparse stunted black
and white mangroves.

Infared and aerial photographs indicate that red and
black mangroves have suffered stress reactions. Conserva-
“tion Foundation consultants recommend careful examina-

tion of the mangfove communities Wlthln the artificial
: impoundment since they are evidently reacting: adversely
to an effect induced by the impoundment levees.

The Dixie Beach Boulevard Area: A tract of about 70
acres of tidal mangroves east of Dixie Beach Boulevard was
recently killed when an adjacent area was dredged and

filled.¢ (Figure 57) Excessive flooding with fresh water
during copstruction caused heavy mortality of trees within
“the - tract; the culvert -beneath. Dixie Beach -Road was

inadequate to release the increased water. Although larger

culverts were installed early in 1974, and 40 acres re-

planted with mangrove seeds, most of the tract still is

S

Flgure 57.

: Seventy acres of thnvmg man-
- groves were killed {gray area,

upper right) after they were

isolated from the estuary by
a road and flooded when the
adjacent excavation was

_dewatered (left).

aa

-




Figure 58.

‘Elevated catwalks such as this
in the wildlife refuge are pre-
ferred because they do not
block water flows.

depnved of adequate trdal cxrculatlon Its chances for

' recovery are unknown.

To the west of the boulevard, the mangrove community

ranges from a tidal red mangrove at the bay edge to
supratidal, hrgh elevation; - mixed. mangrove community

(black; red, and whrte ‘mangroves). ‘Mosquito ditches

penetrate thls commumty from. the bay to the Sanibel- -

Mangroves 71 |

‘Captiva Road. The inland end of each ditch was largely

stagnant. at the time of the field survey. These stretches
probably are not effective in controlling mosquitoes—cy-
prinid (mosquito p"redators) populations were very low in

‘comparison to those existing in the more seaward portions
) of the ditches. - , . ]

,,_Managemént Recomm‘ehdatiohs’ for MangrO\ies‘-

- The protectron of mangrove forests should be an

essential part of Sanibel's environmental program. As in

the case of the interior wetlands, the protection of the
functional integrity of mangrove wetlands precludes virtu-
ally any alteration. The same protection is therefore

‘needed against excavation, filling, grading, draining, vege-

tation clearing, release of pollutants solid roadways, and

_other blockages. It is particularly impostant that mangrove
. areas not be drained; by canals or otherwise.

-The only appropriate structures in mangroves are the
prle supported recreational ones-suggested for low- rrdge-
and-swale ‘interior wetlands. (Figure 58)-

Restoration of mangrove systems is required in several
damaged areas. The large tract of damaged mangroves
along Dixie Beach Road should be restored to full func-
tioning condition by providing adequate water flow be-
neath the boulevard and such other actions as are required.
Also, any other areas that have been damaged by impound- -

- ment, drainage, or other actions should be restored by the

most expedltlous means possible.



UPLANDS

Identification of Uplands

The Gulf Beach Ridge Zone is the major ridge imme-
diately behind the beach. It is stabilized by dense Vegeta-
tion.

The de-lsland Rldges Zone .comprises the ma]or
rldges along the central axis of the island, and includes the
highest elevations. In most areas, this zone divides the
bay-mangrove watershed from the interior wetlands
watershed.

Surface Hydrology and Sozlx The upland areas are
inundated only during rna]or hurricanes, and are the driest
part of the island. There is no naturally existing surface
water here. All rain immediately percolates into the
ground because of the high'soil permeablhty and relatively
high elevation.

Soils of the uplands are 1mmature thin orgamcs of the
Canaveral series. In some places they have high salinity
because of salt spray and hurricane overtopping.

Uplands Vegetation: Sanibel's uplands vegetation is
largely secondary—or seriously impacted by exotic plants.
In places.it is desertlike in appearance because of its
adaptations to drought. About 1900, the island vegetation
" probably resembled an extensive prairie, much like
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“northwest Cape Sable appears today (an extensive grami-
noid cover with lines of cabbage palm on the slight-

ridges).%7

"The ragweed-castor bean association is a group of
herbaceous annuals which readily invades newly cleared
areas. Alexander describes 18 “recovery” plants associated
with this group.58

Cabbage palm is the most ubiquitous plant on the.
island. It appears as stands—lines of trees along ridges
—and is especially common in transition areas between
the upland ridges and the interior wetlands.

The West Indian tropical hardwood flora—which prob-
ably is scarce historically—occurs only on Wulfert Point
and the narrow upland rldges

The Australian pine-cajeput-Brazilian pepper category
represents the introduced species of the island. They rarely
occur ‘together; each tends to form pure stands and -
eventually outcompetes native species.

-The island’s slash pine probably represents a relic
community. Its natural habitat is shared W1th the saw
palmetto. —

More information on current vegetation of the island is
presented in the section of this chapter dealing with the
condition of the uplands
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- Wildlife of the Uplands: Although the uplands cannot
compete with other habitats on Sanibel for size and variety
of birds, 11 species do nest there, including: pileated
woodpecker, smooth-billed ani, red-bellied - woodpecker,

- great crested flycatcher purple martin, fish crow, starling,
white-eyed vireo, prame warbler, house: sparrow, and
cardinal.® :

Upland reptiles. and amphlblans include: Florida box

- turtle; gopher tortoise, common iguana, green anole, Key
West anole, southeast five-lined skink, ground skink, six-
lined racerunner, eastern glass lizard, Florida brown snake,
southern ribbon snake, southern ringneck snake, southern
black racer, eastern coachwhip snake, indigo snake, yellow

" rat snake, coral snake, eastern diamondback rattlesnake,

greenhouse frog, southern road, green-tree frog, squlrrel
tree frog, and Cuban tree frog.”°

The mammals of Sanibel’s uplands often appear in

other ecological zones as well. Three rare or endangered

- ‘mammal species are found on the island: ‘the Florida

bobcat, the cotton rat, and the Florida panther. Both the
bobcat and the panther are secretive and seen-infrequently. -
The raccoon, marsh rabbit, feral domestic dog, roof rat,-

and house mouse are common. One gray squirrel, a few
gray foxes, mink, and round tail muskrats have also been
sighted on the 1sland The mammals. found on Sanibel
include: opossum, armadillo, marsh rabbit, house mouse,
roof rat, Sanibel rice rat, cotton rat, raccoon, otter, Florida
panther, Florida bobcat, feral dornestlc cat,-and domestic
dog 71

'Condit?ion of Uplands

The major. ecological alterations ‘to Sanibel’s uplands
areas appear to have been caused by farming, invasions of
exotic plants, and excavation of artificial lakes and water-
ways. »

Farming: Farrmng has caused widespread changes in

basic vegetation patterns. For example; a cabbage palm"

- proliferation followed the abandonment of farming. Ap-
parently, this had been a common species on the island but
it did not spread until the late 1920’s when it exploited the
land lying fallow after the 1926 hurricane. In 1955,
according to Cooley, cabbage palm was the most common

~ plant on the island—and it continued to be so two decades

later. .

Farmmg practlces in the past eliminated much of the
native vegetation, leavmg the uplands vulnerable to altera-
tion by an invasion of exotics. A new dominance of

Australian pine and Brazilian pepper has changed historic -

wildlife patterns and lowered the productivity of the soils.
Unaltered upland habitat is now in short supply.

Exotic Plant Invasions: Australian pine and Brazilian
" pepper represent the worst of the island’s vegetation
- problems. Each-almost always becomes the dominant plant

after ‘it occupies' an area. Alexander says the two plants

“have proved to be disastrous to the natural ecosystem. 72

The Conservation Foundatlons consultants believe that
these species should be removed where they occur, and

-should not be planted in the future. Australian pine can be
“controlled by fire and poison. Stump sprouting is common,
so cutting in itself is not a permanent control. Two species

should be . considered - for replacement slash pme and
southern red cedar. : :

The cajeput (or punk tree) is another exotlc capable of
dominating a- natural habitat. Seed supply is always availa-

ble on the trees. Should an area be disturbed and seeds

Figure 59.

"The excavation of artificial

lakes on Sanibel has caused

~many ecological problems,

including loss of wildlife

- and degraded water quality.




Figure 60, .

‘Improperly designed man-
made lakes can become -
grossly polluted in only

a few years.

STRAIGHT SIDES AND -
DEPTH RESULT IN NO RIM
OR BOTTOM VEGETAT ION -

- Uplands . 75

- POLLUTION LOADING FROM
~ URBAN WASHOFF AND -
“WASTEWATER SEEPAGE

GROUND
WATER &
EXGHANGE. ;-

'DEAD AND DYING PLANTS AND
'SEDIMENTATION FALL TO BOTTOM

LIMIT OF LIGHT PENETRATION

_ FOR PHOTOSYNTHESIS =8 +
‘DELETED OXYGEN IN VIOLATION

OF FEDERAL. STANDARDS.

-f ACCUMULATED BUILDUP OF
SLUDGE |

PENETRATION OF CLAY LAYER
RESULTS IN SALT WATER INTO
GROUND WATER AQUIFER

released. at a time of favorable soil ‘moisture, a - closed

.. community of cajeput would -develop. Cajeput is salt

tolerant and can invade mangrove communities on the

* brackish water margms Furthermore itis not. controllable
by fire.-

Artificial Lakes: Many art1f1c1al lakes, ponds, and other

‘bodies of water have been excavated on Sanibel Island -

during the last 10 years. These excavations, known-as “real

 estate lakes,” were dug mostly to obtain fill material for

surrounding land in order to meet housing regulations and

.- obtain septic tank permits. These have caused a number of
ecological problems. (Figure 59) - -
- The lakes have exacerbated the salt-intrusion problern ,
In the island’s undeveloped state, most of the salt water

thrown up by storms would run off in.a short time. But a
hurricane surge will fill the man-made lakes, and salt water
will intrude deeply into the groundwater system. Because

these lakes typlcolly have no provision for drainage, the

‘salt water will remain for long periods. (Figure 60)

The excavations have had pronounced effects on the
water-table aquifer both in the construction phase and
after completion. Several of the lakes and canals were dug
too deeply, removing all or part of the confining clay and .
marl stratum. This permits upward leakage of high chlo-
ride water from the shallow artesian aquifer into the
water-table aquifer. During excavation of several ponds, a
dewatering process was used, which caused wide disper-
sion -of high chloride water from the lower part of the
water-table aquifer. The pumping also could have caused

‘upward leakage of salme water from the shallow artesian

aquifer.

~In addition to aggravating the salt problem, the man-
made lakes cause another serious form of delayed pollu-
tion. Loading of the lakes in the interior wetlands with
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“past.

sewage wastes, fertilizer-pesticide runoff, and sediments
will lead to.gross pollution in the future. Lake pollution is a
delayed reaction—its true dimensions do not appear for
several years. At present, the majority of lakes on the-
island have not yet become rancid, but some are polluted
and others will become so in the future.

" All the lakes now provide a free water surface which
facilitates evaporation and causes the water table in
adjacent areas to recede at more rapid rates than in the

In summary, the lakes now act as accumulation basins

Figure 61.

All waterways on Sanibel
should be protected.

_ Figure 62.

Internal canals connected to
the sea can damage the island -
ecosystem by draining the

" land and causing intrusion-
of salt water. :



~ Figure 63. '

Recommended design features

for artificial lakes.

for highly saline water, septic waste, and organic detritus.
Depressed  oxygen - COI’ldlthﬂS ‘prevail in many of the
excavations and lakes.”3

Management Recommendations for Uplands

- While the focus of attention shouldv be directed toward

- the conservation of the areas of high ecological sensitivity

previously discussed, habitation of the ridges and other
upland areas of Sanibel must also be closely controlled. The
principal need is to ensure that development of uplands is

compatible with water quality and water-level protection:

Site Preparation: To protect water quality and water
resources, development  sites should be. prepared with

special care. The following measures were recommended "
" by The Conservation Foundation: .
1) No alteration of existing natural- waterways or .

. 65) ‘, ) S -

tributaries should be permitted; water should not be
pumped for dewatering of excavations or related purposes
(Figure 61) -

2) Artificial drarnage ways should be conflned within-
‘the boundaries of each separate project area and should not

drain into wetlands or sutface waters. - :
'3) There should be no. excavation or underground

installa,t_ions which penetrate the clay seal (or aquaclude) -

Uplands 77 .

and cause salt watet to leak upward

4) Disturbance of natural vegetation should be limited
to the minimum necessary for each building site and for
basic landscaplng

-5) No canals should be constructed Wthh connect to
salt waters. (Frgure 62) ,

Artificial Lakes: To ‘maintain ecologlc balance in real
estate lakes, great: care must be taken-both in excavation
and ‘i':.fllhng ‘Water quallty degradation in these man-

,rnade lakes. increases over: time,. often  accelerating as
. projects. are ‘built. The lakes gradually accumulate pollu- -
tants and sediments and can become grossly polluted if not -

properly designed and maintained. The, Conservatron
Foundation recommended the following measures: _

1) Lakes should be deep enough to provide at least four
feet of water at the lowest water stage to ensure that -
rooted aquatics such as cattalls do not take over. (Frgure'

- 2)Lakes should be shallow enough t0 permit the

- maintenance of acceptable -water quality through wind

turnover—generally no deeper than seven or eight feet -

" below ‘seasonal high water (at greater depths, wind turn-

over is unlikely to prevent an accumulation of polluting
substances in the deeper water at the bottom).
3) Lakes should also be wide eniough to ensure mainte-

l.'." 3 NATIVE
9 VEGETATION

-/—gMEAN LOW WATER
+2FT

ZAW [ o= AVERAGE
X WATER LEVEL
~3FT
l 4 = MIN -2
A v s :
DISTANCE AND SLOPE
 DEPENDS ON SURFACE

AREA OF POND (AVG = 5 T08 )_
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nance of water quality through wind turnover (a seven-
foot-deep lake should have dimensions of more than 500
feet to provide for turnover).

4) The edge configuration of lakes should prov1de for
acceptable wildlife habitat without an overgrowth of
- cattails. Also, a naturally vegetated and undeveloped wide
buffer should be provided around the lakes of a width
sufficient to control runoff pollution and provide wildlife

- - habitat.

5) Provision should be made for routine weed control
and maintenance dredging to remove accumulated sedi-
ments and pollutants from all real estate lakes. . '
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CHAPTER

- Identification of Special Zones

- Four special ecological subsystems were identified for
city management purposes: '

1) Blind Pass area (geologically unstable ridges at west
end of island, interspersed with lagoons Wlth hlgh suscep-
tibility to pollution);

2) Filled land (areas where. ecology has been adversely v

_ altered by artificial fill);
3) Preservation spot zones (confined areas that serve
unique and valuable ecological purposes); and
4) Refuge areas. Although the wildlife refuge is not
“under city jurisdiction, it was believed desirable for pur-
- poses of coordination with the city to classify the refuge by

the following subsystems: impounded mangrove; main -

mangrove forest; Tarpon Bay; Ladyfinger Lake; interior
wetlands (including Bailey Tract); and Lighthouse Point.
Blind Pass Area: At the western end of Sanibel is the

ecologically distinct Blind Pass area. Most of this land has -

been created in the past 200 years, and it has undergone
many changes. (Figures 64, 65, 66) Several bracklsh
fingerlike bayous extend through this area.

The waters of this area—Clam Bayou, Old Blind Pass,
and Blind Pass—exchange with waters from the Gulf of
Mexico through an inlet at the southwestern corner of
Sanibel Island. The shallow inlet is guarded by a sand bar,

reach the lagoons.

except for a narrow channel near the shore of Sanibel. The

sand bar at the inlet indicates that the magnitude of tidal -

flushing is not great. Wind-induced flushing is reduced by
the sinuous nature of the bayous and blockage of wind by
Australian pines and mangroves. Density differences
caused by evaporation and rainfall produce some flushing,’
but the sand bar hinders this.

If, as suspected, flushmg is minimal, then poilutants
from ad]acent human activities should be prevented from’
entermg the system. Considerarion should also be givento
increasing flushing. The inlet could be dredged to improve
circulation, and the old cut to the east could be reopened to
improve flushing. These “improvements” would be made
in opposition to natural trends and would require mainte--
nance dredging.

The Conservation Foundation made the followmg re-
commendations regarding the Blind Pass area: -

1) Human occupancy of the area should be severely
limited.

2) No runoff from any ad]acent urban development
projects should be discharged into the heads of Dinken
Bayou or Old Blind Pass: '

3) No sewage or septic tank effluents should be dis-
charged or allowed to leach through the groundwater and
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Figure 64.

The highly productive and geo-
logically active Blind Pass area
is extremely vuinerable and
presents special management
problems.

' :Figqré 65

The bayous in the vicinity of
Blind Pass are now closed off
from tidal circulation and
flushing; effective pollutant -
removal and dilution: have
therefore been stopped.




Figure 66.

Recent ecologic history of

- Blind Pass area, 1859-1961.

‘(Source: Duane Hall and
Assoc., 1975.)

vSpeciayI Zones
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84 The Sanibel-Plan ~

Part III describes the' planning process and the Sanibel
Plan, and also how the natural systems study by The
Conservation Foundation was useful to the planners.

The Planning Commission began work on the compre-

hensive plan for Sanibel shortly after the new city govern-
ment took office in December 1974. By March 1975, the
commission had prepared specifications for the planning
study and in May the data gathering began. Preliminary

reports by Wallace, McHarg, Roberts and Todd (WMRT) .
and The Conservation Foundation (CF) were delivered in -
July, August, and.September. In- December, the first draft
of the Sanibel Plan was available for public review. During

the next seven months, the plan and the regulations were

modified according to public reviews. InJuly 1976, the plan
- received final approval, and the moratorium on new

building permlts ended.

. Part I consists of two chapters: the first reports on the

- planning process; the second presents an abridged version

of the final plan. Chapter 8, “Formulating the Plan,” was
prepared jointly by CF and WMRT—Wi illiam H. Roberts,

- partner of WMRT in charge of their studies, is the

“principal author. The chapter focuses generally on interac- -
tions of ‘those involved in the planning process and -

‘specifically on the roles of WMRT, as planning consul-
tants to the city, and CF, as ecological analysts sponsored
by-the Sanibel-Captiva Conservatxon Foundation (SCCF).
Chapter 9, "The Plan,” is a photo-reproduced abridg-
ment of the official Sarubel Plan (the formal title is
- “Comprehensive Land" Use Plan, City of Sanibel, Lee
County, Florida”). The plan’s table of contents is also
‘included and indicates the full scope of the plan. The
material in Chapter 9 is reproduced directly from the plan

and is intended to empha51ze natural systems, the subject.

of this report.

A limited number of copies of the complete plan are
~ “available from the Planning Commission, City of Sanibel,
_ Florida 33957, for $15.00 each. :
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CHAPTER

The Sanibel Plan resulted from-a total community effort
which invelved extensive interactions among citizens,
government officials, and consultants. The role of the
Sanibel Planning Commission was to gather and analyze
data, to determine community needs, and finally to present
a comprehensive plan to the mayor and City Council for
adoption. Plan formulation was a dynamic process wherein
the public, their representatives, and the consultants
measured impacts, considered alternatives, and refined the
plan to its final form: (Tables 9, 10)

The principal consultant to the city was the planning
firm of Wallace, McHarg, Roberts, and Todd. WMRT
engaged Fred Bosselman of Ross, Hardies, O’Keefe, Bab-
cock, and Parsons, as legal consultant; Johnson Engineers,
for utilities; and J.JH.K. Co. for traffic studies. The Conser-
vation Foundation in cooperation with the Sanibel-Captiva
Conservation Foundation privately conducted a thorough
ecologic study of the island. This was a unique and
fortunate situation because in most cases the planning

consultant must undertake such environmental studies

entirely within his own contract. The CF study provided
WMRT with more complete documentation of the island
environments than would usually be available in planning
programs of this type.

- In June 1975, WMRT began developing base maps and
socioeconomic data pertaining to historic and projected
urbanization of the island, and at about the same time the
CF team of 16 scientists began field studies. It was agreed
that WMRT would assist and supplement CF’s work by
giving spatial definition to various conditions found in the
field studies; for example, as the CF team developed
working. papers WMRT began interpreting aerial photo-
graphs to show distribution of plant types, and produced a
vegetation map of the entire island. The best topographic
information - available was' from a USGS survey that

indicated contours at five-foot intervals. WMRT. repro- -

duced this at the same scale (1:1000) as the vegetation map
and examined the correlation between vegetation and
topography. Similar maps and testing procedures included
surface waters, groundwaters, and historic geology. In each
case the planners and their natural scientists asked the CF

team to verify information based on their field work so

that the base data remained consistent.
~ WMRT proposed that the island be described according

to ecological zones. These zones were identified by CF as

distinct regions of the island having particular ecologlcal
conditions and functioning systems.
CF scientists first suggested distinct habitats be deli-



86 The Sanibel Plan

- neated, but this was considered too specifically related to
wildlife. The CF team evaluated WMRT maps and zone
descriptions to ensure that the data had been interpreted
correctly, and recommended minor modifications.
Progress reports, working papers, and maps showing

the results were presented at public meetings of the -

Sanibel Plannmg Commission and made available for

public inspection. The next step was- to determine the -

relevance of this data in preparing a comprehensive plan
for Sanibel’s future. Descriptive data on roads, utilities,
land uses, population, and other socioeconomic conditions,
along with environmental factors, were discussed by the

commission, members of special task forces, and re51dents~

and property owners. o
. When the island’s present conditions and capacmes
‘were determined, it was possible to make projections of

urbanization trends -and- evaluate the city’s capacity to-

accommodate and service further growth. The planners
projected alternative dimensions of future urban growth
on the island and measured the commensurate demand for
land and public-services. Previous zoning for Sanibel by
Lee County would have allowed up to a total of 30,000
" dwelling units on Sanibel. It was clear to everyone that this
level of development not only would totally obliterate the
natural environment but also could not be serviced by safe
streets, adequate water, or sewage disposal facilities. Also,
Sanibel’s economic base as a resort offermg unspoiled
beaches, a wildlife refuge, and the quiet ambience of a
small village would be lost. Furthermore, the health,
safety, and welfare of the residents would be in serious
jeopardy. The planners discovered critical benchmatks of
urbanization and population growth that might be accom-
- modated—but if these levels were surpassed, economic
sacrifices and other compromises would be necessary. One
such constraint involved the limits of available technology
and land area for disposal of treated effluent. Another was
the capacity of the causeway to accommodate evacuation of
residents to the mainland in the event of a‘hurricane. Also,
the quantity and quality of potable water from the Lower
Hawthorn aquifer was uncertain, and the capacity of the
island road system for substantlally greater traffic volumes
was limited.

WMRT presented options. to the Planning Commission
that allowed the city to consider alternative levels of

State of Florida

S.W. Regional PlanmngA
Council

Lee County

_Review and Comment
on the Plan

-

Citizen Task Forces

Appomtment by Plannlng Commission
for data collection, survey needs and
desires, review and assist consultant

tasks. - . : . -

Environment
Commercial and economic factors
Residential and subdivisions
Water
Streets and Roads
Parks and Recreation
. Legal
Civic and Social ,
Real Estate and Development Interests




THE STRUCTURE FOR PLANNING

STUDIES BY OTHER GROUPS

State of Florida

Local Government Comprehensnve Planmng
Act 1975-CH 75 257

Sanibel City Council
Mayor, Porter J.-Goss
Zelda P. Butler, Vernon G. MacKenzie,
Charles R. LeBuff, Jr., Francis P. Bailey, Jr.
Responsible for adoption of a Comprehensive
Plan as a City Ordinance

Sanibel Captiva Conservation Foundation
and The Conservation Foundation
“Natural Systems of Sanibel” -
Director of Studies: J. Clark . :
Local liaison in Sanibel: R. Workman

Sanibel Planning Commission
Chairman, C. Duane White
. Ann Winterbotham, Anina Hills, Lee Roy Frlday,
Don Marshall, Joseph R. McMurty, George Tenney,
Emily Underhill; Planning Director: Sam Shannon
Responsible for preparation of Comprehensive Plan
for consideration by City Council

- Planning Consultant: WMRT

Planning: Wallace, McHarg, Roberts and Todd
Partner-in-Charge: William H. Roberts
Jonathan Sutton, Anne W. Spirn

Legal: Ross Hardies O’ Keefe Babcock and Parsons -
Fred P. Bosselman, Charles L. Siemon

Economics: Dr. J.C. Nicholas
Engineering: Johnson Engineering
Traffic: J.H.K.

Natural Science Consultants

M. Brown—Energetics.

G. Campbell—Reptiles and Amphibians

T. Missimer, J. Hartwell, P. Rosendahl—
Hydrology .. ‘

0. Hewitt—Avian L|fe

J..Morrill, W. Byle, Jr. —Marine Ecosystems

S. Riggs—Geology/Beach System

. D. Tabb, M. Roessler, G. Beardsley, E. Heald—
Wetlands and Mangrove Communities

T. Alexander—Vegetation

A. Veri, k. Warner~Water Quallty

Other Input

Island Water Association
Chamber-of Commerce
"Civic Groups

Table 9.

Comprehensive planning
integrated diverse and
extensive groups.

"~ Formulating The Plan -

87



88 The Sanibel Plan:

commitment of public funds to provide for alternative
levels of future population. Options of 6,000, 8,000,-16,000,
and 24,000 dwelling units were tested. On the basis of
. projected impacts, the Planning Commission recom-
mended that a plan be developed based on 6,000 dwel-
lings—2,000 more than the 4,000 units existing in 1975.

Once a tentative hypothesis had been developed regard-
ing a total number of dwelling units to be accommodated
during the period of the plan (Florida law requires revision
every five years), the next task was to allocate those units
among the various ecological zones. It was necessary to
determine the tolerance of island environments to pro-
jected growth so. that residents could appreciate the
dimensions of prospective environmental impact before it
occucred. To do this, WMRT plannefs and CF:natural
scientists first described the intrinsic function of each

ecological zone in maintaining the natural systems within

the respective zone, and then described the interrelated
_ systems between zones. The WMRT chart of ecological
functions is a major product of this task. (See page 22.)
WMRT . then posed these questions to the natural
scientists; What are the relative orders of importance of

these environments given that some future growth on the -

“island is desirable and inevitable? How much tolerance to

change is there in each zone and what impact will it have?:

What guidelines are necessary to protect and rehabilitate
Sanibel environments? :

- The planners developed a complex formula to distribute
- equitably the 2,000 additional units (Tables 11, 12). This
formula took into account the relative suitability of each
ecological zone to accommodate dwellings and the prox-
imity to human support systems such as ex1stmg sewer-and

water lines, fire stations, and egress routes in the event of

evacuation. Also, the level of private investment in terms
of developrnent improvements was considered, as was the
level of “build out” in established subdivisions where
homes already had been built. The final product of this
formula allocated densities to all land on Sanibel varying

from one dwelling for each 33 acres to five dwellings per"

acre. Lower. densities were allocated to environmentally
fragile or hazardous lands and higher densities to areas
where the environment could tolerate change and where
support systems were available,

- Having estabhshed the broad parameters -of the- plan" '

Planning

Commission and
Task Forces

Consultants to

C.F.

Input by
Others

Studies

and assist.in assem-
bling-and review of
maps and reports.
Set general objec-

Instruct consultants| .

tives.

Analysis of Review of | Consideration

projections options and selection

and for of options for

problems future growth and

~ : planning protection.
6,000 dwelling
option chosen.

Planning Commission

" Data Interpretation: Development Options for
gathering of data and of options = health,:
& docu- “projections. for future " safety and
mentation ] Define plan- -} planning - welfare
of existing ning problems: i protection
conditions, | ’ - basis of
socio- Plan.
economic
and envi-
ronmental
Description and deline- Environmental inventory,
— ation of ecological zones; functions, and guidelines
review of C.F. Studies for management - -

‘\

Field studies by
natural scientists

-Description of ,
habitats and functlon—

lng envnronments

Recommendation for-
environmental manage-
ment and regulations

-

Island Water Association; Chamber of Commerce, Various Civic Groups



ment intensity -
allocation

environment, inter-
government coordination,
land use, economics,

T Administrative

Procedures. "

| Environmental protection
performance standards;
review of C.F. Studies

1 on draft Plan

Review and comment

THE PLANNING PROCESS — approximately one year duration

| Review preliminary | Review of Review and Review and City Council
plan; test feasibility | Plan elements adopt Plan comment adopts Plan
-and impact of and public for submis- State of Florida by City
plan elements.’ input.. sion to City. County of Lee. [—"] Ordinance
: Council S.W. Florida '
' R.P.C.
Permitted land Develop plan elements: - Develop
uses and develop- safety, human support Regulations
systems, protection of and
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Table 10.

As this chart indicates, com-
prehensive planning was a
complex process.
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=
) West
West Central
, -
1. Accessibility to Causeway 1 2
2. Distance. from Existing Commercial 2 1
and Institutional Facilities 1 3.
3. Availability of Fire Protection 1 3
4. Availability of Police Protection 1 3
5. Proximity to Water Service 1 3.
6i Proximity to Sewer Service , 1 2
~ 7. Relative Amount of Developable Land ) 3 2 :
Totals - : 11 19
Sector Index AT 14 23
8. Dwelling Units - 280 460 -

East -

Central

N N N N )

W w
Ny =

780

East

[ J—
S

480 -

Wos W NN N NDW B

TOTAL GROWTH

ALLOCATION

Table 11.

Planning sectors ranked by
availability or proximity of
services. (Source: Sanibel
Plan). )

the Planning Commission then held public hearings that
- specifically addressed problems of density. Individual lots,
established subdivisions, partially completed condominium
projects, and open parcels of land were reviewed to
determine the feasibility of recommended densities and to

make adjustments that seemed fair. This process, which -

- took four months of arduous labor, including hundreds of
hours of public hearings, eventually added 1,800 units to
the plan’s 6,000-unit ceiling. Few compromises to the
. intent of the plan were, made but major accomplishments
were achieved in terms of public support for a plan that
would greatly reduce the pace-of urbanization.

- While this was occurring, Fred Bosselman and Charles
Siemon of Ross, Hardies, O’Keefe, Babcock and Parsons
drafted a set of comprehensive performance standards for
the environmental protection of each ecological zone,

2000

SECTOR

Residential- -
Units

ALLOCATION

West

14% 280
West Central .
23% 460
East Central

39% 780
East

24%

480 |




v

1 16.7%

HAZARDOUS/PRIME
LAND ALLOCATION

Hazardous Alﬁas .

339 D.U.

L - Prime Developable

Areas s
83.3% - (5}
1,661

DWELLING UNIT

ALLOCATION

4 \ ’
ratio of d.u. allocation by zone/area

|

-ENVIRONMENTAL . VESTED RIGHTS
ZONE ADJUSTMENT ADJUSTMENT
L -
Beach & Unimproved
Beach Setback 9 Land o 1.0
- N -
L1 naa 1 ‘Imprdved with
Mangrove 1 Roads ‘ j.2
Interior Wetland 4 || Improved with 6
Lowland - Water/Electricity
10 7
- Intenor Wetland = 4 || Improved with 6
Upland . : Sewer. -
1 g - Improved with
Blind Pass. . A 50% Units Built ~ *©
Unimproved i
. . - Improved with
Interior 1.0 — Water/Electricity 1.2
1
-.Beach 10 Improved with 6
Ridge ) Footings Constructed

Improved with 6
Sewers g
Improved with 6

50% Units Buiit

*dwelling units added per applicable improvement -

RESIDENTIAL UNIT\‘ALLOCATION PROCESS

i .,1‘,,_For_m'dlating The Plan 91

Table 12.

Steps in the residential unit

allocation process developed .-

for land-use management.on
- Sanibel Island.
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based on the recommendations of the Planning' Commis-
sion and consultants, and mcorporatmg many of the

suggestions offered by CF in its interim report. These

guidelines included setbacks from the beach and from
water bodies, restrictions on clearance of vegetation and
topographic disturbance for home building, and limits on
the size of areas covered by impervious materials (in order

to.ensure groundwater recharge). Also, certain plants were -

termed undesirable and recommendations for their remo-
val were made. Strict controls for on-site sewage disposal

were proposed as supplernentary to state and docal health' -

réquirements. -
Environmental factors influenced several elernents of

the plan but were focused primarily in the section called -
"Protection of Natural, Environmental, Economic, and

Scenic Resources.” Environmental factors also played a
large part in the plan’s development regulat1ons which
included a description of permitted uses in-each ecological
‘zone and environmental performance standards for new
construction in any zone.

The Planning " Commission and "its consultants went -

through a‘laborious process in considering ways to protect
the environment while also accommodating the problems
- of property owners and builders. The commission held
months of public meetings to-hear the pros and cons of
alternative means to achieve environmental conservation
- without. unnecessary hardship. The social cost of depriving
landowners of -their expectation to build according to

previous zoning was - considered very serlously by the

Planning Commission and consultants.
The final step in the planning process was to make the
plan internally consistent so that all future land uses and

improvements- to human support systems were planned

and could be financed. Administrative regulatlons ‘were
written to provide orderly consideration and issuance of
permits, and to hear amendments to the plan. After
~considering five drafts for a comprehensive plan, the City
Council obtained reviews by state, regional, and county
governments. The council then held its own public hear-
ings on the entire plan before adoptmg the f1nal version in
July 1976.

Only a few months after the adoption of the Sanibel Plan
the citizens of Sanibel had an opportunity to express their
views at the polls. The terms of Mayor Porter Goss and
Councilmen Charles LeBuff and Francis Bailey—all strong
supporters of the plan—expired in November 1976. Coun-
cilman Vernon-McKenzie, whose expertise as a former top
official of the U.S. Public Health Service had been invalua-
ble in the planning process, chose to resign for reasons of
health. Thus' four of the five council seats were up for
_election, with only Vice Mayor Zelda Butler (also akey plan
proponent) guaranteed another two-years in office.

For the three incumbents the verdict came early: No one
challenged them. But for. the vacancy caused by McKenzie’s
resignation, a contest was joined. Duane White, chairman
of the Planning Commission, filed for the seat, as did
Carol Quillinan, a representative of the Concerned Prop-
erty Owners’ Association, who had been hlghly critical of
the plan. The public viewed the contest as, in effect, a
referendum on the new plan.

On November 2, 1976, the voters gave Duane Whlte
more than 70 petcent of the vote. The citizens who had
worked hard on the planning process considered it a clear
vote of confidence—a mandate for planning.

At Lee County elections on the same day, some of the
strongest opponents of planning on the Lee County Com-
mission were replaced by the voters. Moreover, the voters
-of Lee County supported, by more than 60 percent, an
initiative petition, placed on the ballot through the efforts
of a group of high school students, supporting a .5 mill tax
levy to finance the purchase of Six-Mile Swamp, one of the
major freshwater wetlands remaining in the county.
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A

How wonderful are Islands! Islands in space,

like this one | have come to,

ringed by miles of water. . . .

An island from the world and the world’s life. . . .

Anne Morrow Lindbergh, Gift From the Sea

“WHEREAS, RESIDENTS OF SANIBEL ISLAND IN LEE COUNTY, FLORIDA, DESIRING TO HAVE THE

" RIGHTS OF SELF- DETERMINATION, TO THE FULLEST EXTENT ALLOWED BY LAW, IN THE PLANNING
FOR THE ORDERLY FUTURE DEVELOPMENT OF AN ISLAND COMMUNITY KNOWN FAR AND WIDE |
FOR ITS UNIQUE ATMOSPHERE AND UNUSUAL NATURAL ENVIRONMENT, AND TO .INSURE COM-
PLIANCE WITH SUCH PLANNING SO THAT THESE UNIQUE AND NATURAL CHARACTERISTICS OF THE
ISLAND SHALL BE PRESERVED, DO SEEK THE BENEFITS CONFERRED ON MUNICIPAL CORPORATIONS
BY THE CONSTITUTION AND LAWS OF THE STATE OF FLORIDA.”

—from an Act relating to Lee County estabhshmg and organizing a mumclpallty to be known and designated as the City of 8anibel and enacted by the .
Legislature of the State of Florida. .
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ARTICLE 1: PREAMBLE "
ARTICLE 2: ELEMENTS OF
THE PLAN

Part2 1: Safety

‘SeCtiOn 2.1.15 Hurricanes

A BACKG‘ROUVND DISCUSSION
Threat :

The Island of Sanibel is subject to. the periodic
passage of hurricanes. - A hurricane-is a tropical
_cyclone with sustained winds of 74 mph or greater:
“that is typically accompanied by heavy rain and
thunderstorm. activity. Hurricanes have struck.
the continental United States with ‘winds as high
as 250 mph: -Hurricanes represent a wide variety -
‘of threats to various parts of the Unitéd-States.
In the interior reaches heavy rains and wind

often produce fléods .and destructive tornadoes.
Néar the coast high winds propel loose objects
through:-windows, doors and even walls, and 1ift. .
off roofs. At the coast, -the impact of hurricane
winds and low barometric pressure on -adjacent -
water bodies have reached nearly 25 feet -and

‘have .inundated vast portlons of low:lying coastal
land. ~These flood waters may spread inland at

30 mph and some locations may be inundated

for 10 or more hours depending upon the. speed of
advance of the storm and the topography. :

For Sanlbel the storm tide represents a poten—
. tlally devastating and dangerous event. The
‘storm tide -level predlcted for ‘Sanibel during
the 100 yedr storm.is 13.5 feet, a level. that
would inundate the entire island, and would be
surmounted by large scouring -and battering waves..
The erosive power- and battering impact of such a
‘waterflow would seriously threaten the integrity
of most structures on Sanibel-and the life of
any person stranded on.the island. - Of course,- les-
ser storms-can and will produce storm tides capable
- of flooding the entire  island. The 1926 hurricane
-'did just that, and forever changed the , charac—
ter of Sanibel's use by wiping out the Island's
farming economy. .

For planning purposes it is useful to con=~
sider the hurricane threat in terms of three
general types of storm according to the -

direction of their approach. (See Figure 1.)
The winds in a hurricane circulate counter-
clockwise around a center or eye. The most
intense winds are those in the quadrant to
the front right of the direction to which the “State of Florida Re-
storm is heading. ' The storm tide is-the gional Planning Coun-
result of the continuous winds piling up cils,” which originally
water in front of the wind and the height
depends upon the ve1001ty of ‘the wind and the
distance “that the wind is’ blowxng over water.

A diagram outlining

of the Sanibel Plan,
appears as Fig. 1in
) ) ~ Chapter 1.

Each of these three types of storm has differ- . -
ent ramifications in regard to warning time, . i

~ evacuation’ procedure and potential damage.

1. Storm from the West. (Figure 1, Storm No. 1)
A storm from the West is likely to be preceded
by.a flood tide.  The timing and size of the
tide:will depend on-the exact location of the
storm and the phase of the tides. If the storm
approaches from the west and makes landfall just
north of Sanibel so- that Sanibel is‘in the:dan-
gerous’ quadrant, the ‘winds of the hurricane will -
build up water from over the entire distance of-
the storm's circumference and will :produce ex-
tremely high.tides. Depending on the severity of
the storm's intensity, its size and speed of =
forward motion, flooding of parts of the evacua-
tion route could occur up to 10 hours in advance
of a westerly approaching storm. -

© 2, - Storm from thé‘East.' (Figure 1, Storm No. 2)

The second general direction of approach is from

- across. the mainland of Florida, the exiting

storm. Historically a good number .of storms
have made landfall between Miami and West

-Palm Beach and have exited north of Sanibel.

With such a storm evacuation of the island
involve's movement toward the. storm, which
would create severe traffic complications.
Once the storm passes out into open water

- extreme tides may result. In one such storm

Punta Rassa- recorded flood tides of greater

-than 14 feet.

3. . Storm from the South. (Figure 1, Storm No.3)
The third géneral storm type is the southerly
approaching storm. Donna in 1960 followed
such an approach during its passage through_
the Fort Myers area. Because the storm winds
will initially come. from across the mainland,
no substantial tide will be built up before
the storm's arrival. If the westerly portion
of the storm remains over water, however,;-a
flood tide will succeed the eye. If the
southerly approaching storm eye: passes at or
to the West of Sanibel, flood tides may pre-

cede the storm depegdlng upon the distance

appeared in Article 1

T



to the West the eye paeses. In fact a

passing storm 100 or more miles to sea might well

flood the entire 1sland. In recent years
two storms passing within 300 miles have
produced flood tides which have almost
broken over the Gulf Beach Ridge,

The actual direction of approach of a storm
may be southeast, southwest or some other
variable and as a result the actual storm
-effects on Sanibel for any particular storm
will be widely variable. Nevertheless, it

is possible to identify’'a range of impacts
that can be expected. The passage -of a
hurricane within 50 or so miles of tHe Island
would probably produce storm tides of 5-13+
feet msl with 5+ foot waves on top and sus-~
tatined winds of 75-150 mph.

Refuge

Since Sanibel's grdﬁnd elevation averages
approximately 5 feet or less the Island is

extremely vulnerable to flood tides of greatér'

than 5 feet. It is therefore necessary that
each person on the Island when a hurricane
warning is received have an opportunity to
reach safe refuge prior to the arrival of the
effects of a hurricane.

Off-Island Refuge

The National Hurricane Center advises that
evacuation from low lying coastal areas is
necessary in order to protect human life from
hurricane floods and.winds. .According to the
‘National Hurricane Center, evacuation into
elevated buildings located in a low lying
coastal area with the physical and develop-
mental characteristics of Sanibel, "is not a

" satisfactory substitute for evacuation away
from flood areas. Elevated refuges are not a
substitute for evacuation from the Island,
because ‘the refuges would be isolated during
and after the storm by high water, downed
trees and hazardous conditions. The unavail-
ability of medical services, delay in the
restoration of essential .services, outbreak
of disease, and inadequacy of food- and.water

supplies that could result from that isolation

could subject refugees to an additional and

unnecessary threat to their health and safety.

In recognition of the hurricane hazard on

- Sanibel and the inherent deficiencies of on-
Island refuge, the City of Sanibel must plan
for the evacuation off the Island of all of
the persons who will be on the Island when a
hurricane warning is issued. There is only

The‘

one route for evacuation from Sanibel ==
across the Causeway, Punta _Rassa, and State
Road 867.

In many places the evacuation route is a
narrow. two-lane road with little or no —~
shoulders with elevations as low as 4.0 feet
msl. This evacuation corridor is: poorly
suited for the wvital task of evacuating the
Sanibel populace. Even if the:evacuation
route proper were upgraded, feeder road
flooding on. Sanibel, tree and utility pole
falls, discontinuous road design and storm
conditions on the Island will inevitably
diminish the load capacity of the evacuation
route. "In addition, portions of the sane

"route will be used by as many as 102,000

mainland evacuees who live in other low
lying "coastal parts severzly limiting the
capacity of the route: that will be available
for Sanibel evacuees. If the mainland evac-:
uees begin to clog the evacuation route, or .
if the route is blocked by a fallen tree or
a camper blown over by the wind, the route
will quickly back up leavlng those still on
the road at the mercy of incoming storm
‘tides. If the route were blocked in Fort
Myers so that the first evacuating car from
Sanibel was halted, the line of traffic
would back all the way up to Sanibel and
some persons would be unablel to reach the
Causeway. Although two lanes are theoreti-
cally available, at least to Miner's inter-
section, it would be unwise to use both

‘highway lanes for evacuation because emer-

gency and control vehicles would not have
access to the evacuation route in order to
monitor and control the evacuation and keep
the route clear. The initiation of wrong-way
flow would be difficult and time consuming,
and could well upset an otherwise controll—
able evacuation.

On-Island Refuge

There is currently very little on-Island
hurricane refuge -- elevated to 13.5 feet msl
on piling foundations, with pilings, walls
and roofs capable of withstanding the 100 vea
storm and located away from the coastal high
hazard area on Sanibel. ™
refuge is not a substitute for evacuation off
the Island, such refuge must be available as
an emergency measure for individuals trapped
on the Island, especially in the event of a
closing of the evacuation - -route by tree fall
or other event. . Additional on-Island refuge
must be developed as a part of any future
growth on the Island.

Even though on-Islan

Plan
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Warnings and Evacuation Time

The National Hurricane: Center expects to be
able to predict the arrival of a hurricane
within 100 miles of Sanibel on the -basis of
information available 24 hours in.advance of
arrival of the eye of-the storm. However,
because it takes approximately 6 hours to
code, process, and analyze the data and trans-
mit the warning, ordinarily Sanibel can ex-
pect to receive -a warning 12-18 hours in
advance of arrival of the -eye of the storm.

Nevertheless the entire: warning perlod is not
available for evacuation because there will be

a cut-off . time .prior to'the. actual arrival of
the storm. That cut-off time will occur. be-
- cause adequate time-is no longer available.  for

‘an evacuee to complete -the evacuation trip to . -

high ground before the effects of the storm
strike ‘the evacuation route. This may be be=
‘cause’ of preceding flood tides or because . the
evacuation routes are clogged with mainland

evacuees.
Data gathered durlng hurricane approaches in |

the Gulf of Mexico .indicates that storm con—'
ditions ‘of high winds and-tides sufficient“to
flood the Causeway,depending -on:the direction
of approach of the storm and the storm's inten-
sity,could -reach the Island and the evdcuation
route between 4 to 6 hours or more before actual
arrival of the hurricane eye, - In addition,
heavy-rains may precede-the eye of the: storm
by 6-12 hours and could flood parts of the
evacuation route .on the Island and on the main-
land. High winds may also arrive 6 :or more

hours  in advance of the-eye of the storm felllng,

trees and blocking the route. . The ubiquitous
Australian pine which lines the roads of Sanibel
is partlcularly vulnerable to windthrow. The
evacuation of ‘the Island must be terminated far
enough in advance of flood tides, the clogging
of the route with mainland evacuees,. and heavy
winds and rains, to ensure that the last
evacuee has more than adequate opportunity to
reach safe:refuge prior to ‘the arrival of storm
conditions.  Since it is estimated that a mini-
mum of one hour will be required for an -evacuee
to reach the relatively high ground portion-of
the evacuation route, the evacuation should be
terminated ‘at least one and one half hours
before the predicted flooding of .any portion
of the evacuation route would make the route
impassable for any of the reasons described
above. The life of an evacuee trapped on the
Causeway, Punta Rassa or other low lying part
of the evacuation route during a hurricane
would be in serious jeopardy.

Based on all available information, it can be

anticibated that a maximum of 10 1/2 - 11 1/2

"hours will be available for ‘evacuation -prior
‘to the arrival of ‘storm conditions. ‘This

period is comparable to the.time frame which
the National Hurricane Center recommends for -
planning purposes for South Florida coastal
locations. THE VARIABLES THAT ARE INVOLVED

IN A HURRICANE AND 'ITS EFFECT ON LAND COULD
RESULT IN AS LITTLE AS SIX HOURS FOR EVACUATION.

Evacuation Capacity

The number of  persons that can be safely
‘evacuated from Sanibel therefore depends
upon- the amount of time available for evacu-
ation, multiplied by the evacuation rate per
hour. This figure compared to -the popula-
tion on:the Island when a hurricane warning
is issued,. factored by-the -anticipated re-
sponse rate; -indicates what percentage of
persons who want to evacuate-can be success-
fully ‘evacuated. It is incumbent upon-the
City to ensure that the percerntage is as
near :100% as ‘is -possible.

The many. variables involved in a hurricane
approach make it very difficult to estimate
the number. of persons that can be success-
fully evacuated from Sanibel in the face of
an approaching hurricane. . These variables
include population, warning time, response
time, road capacity, mode of .evacuation,
storm intensity ‘and speed, direction of

- -approach, recent hurricane hlstory and time

of year among others.

Evacuation Population

The ‘number of persons to be ‘evacuated is not
easy to calculate. Sanibel:is a seasonal
resort with fluctuating populations. During
the months of September and October the
Sanibel population is at:an off-season low
according to water, sewer and traffic-data.
Even within that period the population varies
especially néar Labor Day when population
spurts upward to perhaps-85% of peak, a week-
end that has been subjected to extreme hurri-
canes several times . since 1935. Nevertheless,
dangerous hurricanes have appeared as-early
as June 9 and as late as December -2 within
the last 50 years. Audrey {(June.27, 1957),
Alma (June 9, 1966) and Agnes (June 19, 1972)
are a few of the hurricanes that have made
landfall early in the "hurricane season."

_ Audrey killed 600 persons and dld $200, 00 000

worth of damage.

In addition experience “in developing resort
communities in Florida indicates that season-



al fluctuations-in population  become less
acute with the passage of time. The peak
population which ‘is on the . Island -during
major summer holidays now, is increasingly’ -
likely to be on Island year-round.

Evacuation Population _

Due to' the inability to forecast with pre- -
cision the numbers of persons likely to be

on the Island in the event of a hurricane,-
it is only prudent to plan to evacuate the
peak or holding capacity of the Island. This
can be determined based upon the number of
housing units, apartments, and resort accom-
modations existing on the Island. .

Warning Time : -

The National Hurricane Center indicates that a
hurricane warning upon which an evacnation :
order could be predicated will be issued be—v
tween 12 .and 18 hours before arrival of the
storm center. However, flood tides, high w1nds
ana neavy rains may arrive between 4 and 12
hours prior to actual arrival of. the eye of

the storm.

Response Time

The amount of time necessary to warn. and impel
evacuees depends on a host of factors including
recent storm history, prior personal experience;
community- planning and understanding of the
magnitude of the threat. = The National Hurri-
cane Center estimates that 80% of the persons
in hurricane hazardous areas in South Florida
‘have never experienced a hurricane. When Donna
passed through Fort Myers in 1960 there were
only 300 persons living on Sanibel. . Neverthe-
less, given the magnitude of the hurricane
threat on the Island, ‘the City must undertake
planning and educational programs to ensure an
efficient and timely response to an evacuation
order. '

Road Capaciﬁ and Mode of Evacuation

" The primary mode of transportation during evac-
uation will be the private automobile. “The
availability, suitability, and carrying capac-
ities of other modes 'such as boats, trucks,
and buses 'and experience of -other jurisdic~
tions during hurricane evacuations suggest
that only minimal numbers of persons will use
these alternative modes. 'Consideration should
be given however, to the use of school buses
normally located on the Island to evacuate
those persons w1thout access to prlvate auto-
mobiles. ’

The: FPIan

With the exception of a small portion of U.S. 41,

the evacuation routes both on the Island and on
the mainland are all two-lane urban arterials-

- or rural highways. "The capacity and service

volumes of two-lane highways ‘are expressed in
total vehicles per hour, regardless of the
distribution of traffic by direction.®l- The
ideal uninterrupted flow capacities of a two-

‘lane highway of good geometric design is: 2000

vehicles per hour. This assumes.12 foot lanes,
a lateral clearance of at least 6 feet from
pavement edge to side obstruction, unrestricted
sight distances of 1500 feet, lével vertical
alignment, &nd no trucks or large vehlcles in-
the trafflc flow,

While numerous 1solated examples exist of
measured peak hour volumes of 2000 ‘to 2200
vehicles per hour, it must be recognized that -
these volumes are basically unstable and cannot
usually be sustained for an extended period of
time. Under such unstable -flow, critical -den-
sities will be ‘incurred:- which will cause stop-
and-go. conditions. . Under stop-and-go, condi-
tions the maximum rate at which cars can move

- away from a stopped condition is 1500 passenger

cars per lane per hour. : Actual capacity will
be less than this depending upon: the amount of
time the vehicles .are stopped and the 1n01dence
of slower accelerating vehicles.- ‘

The conditions ‘existing on many of the evacua-

‘tion routes are substantially below typical

design standards. For example, Periwinkle Way,
the major arterial on the Island and primary
evacuation route, has a pavement width of 18
feet or 9 feet per lane with lateral clearances
of 4 feet. Assuming that 5% of the traffic will
be trucks, .these substandard factors will reduce
the vehicle capacity of the arterial by 30%:
Therefore, for uninterrupted flow conditions,
the maximum capacity of the arterial would be
1400 vehicles per hour.

Another. factor which must be considered is-the
effect of inclement weather on traffic flow. An
evacuation being conducted during the time
period of 6 to 18 hours before arrival of the
full force of the hurricane may experience heavy
rains and high winds. While extensive data on
the effect of these road conditions or road
capacity is lacking, numerous observations indi-
cate that wvehicle speed and density can be
severely restricted.” A 40% reduction in capacity
is 'suggested as reasonable under severe weather
COndlthnS.

IThe nghway Capacity Manual, 1965 Edltlon HRB,
Special Report, #87, Page 299.
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The above traffic engineering factors suggest
that a reasonable and prudent evacuation route
capacity during hurricane conditions (6-18 hours
prior to landfall or. proximity of the hurricane
center ,is approximately 700 -to 800 vehicles per

hour.

Where evacuation route is subject to

~other specific hazards such as local floodlng,
road debrls, or fallen trees such as is. the .
case - in Sanibely the actual volume of “vehicles
moving.out .of the. danger area could be consider-

ably less.

Unfortunately, there are no analyti-

cal techniques to estimate the reduced flow. from
these potential environmental 1nterruptlons.

Again,

judgment and prudence suggests that a

factor of 10% to 20% reduction in capacity would

not be
tions.

unreasonable to account. for. these -interrup-

Based on the :above discussion, the City .can
reasonably expect -to: evacuate between 560 :and
800 cars per. hour. -

The following-is an example of the sequence of
events preceding.a hurricane strike:

HURRICANE APPROACH

HOURS -BEFORE
ARRIVAL OF EYE

48-36

47-25

24

18-12

18-11

15-12

National Hurricane Center (NHC)
issues hurricane watch for area in-
cluding Sanibel.

Hurricane .is monitored and predic-
tions of movement are updated at 6
hour intervals. = (2-3 hours if at
all possible). L

) Data on hurricane collected by NHC

for predicted landfall.

Hurricane warning is -issued for area
150 miles either side 'of the pre-
dicted landfall. Warning received by
Sanibel police chief. Decision is
made to ‘evacuate. - Evacuation order

is issued and emergency plan is insti-
tuted.

12-6

5-3

Evacuation

Weather begins to seriously deteriorate,
more persons decide to evacuate and the
system begins to slow down from ex-
cessive loading.

Weather continues to intensify; evacua-
tion-efficiency reduced by tree falls
and adverse driving conditions. Storm
tides which will flood portions. of the’
evacuation route are forecast for 8-5
hours -prior to-eye arrival.  (Depending
upon ‘direction of approach ) - Evacua-
tion across. the causeway is termlnated
at 6% hours.

Storm tide floods: low points on evacua-
tion route -- route 1mpassable.

Persons remaining on Island begin to
move to on-Island refuge. Roadways
with low elevation are flooding and
tree falls continue as .the weather con-
tinues to 1nten51fy. : - =

Storm tides begin: to flood the Island;
roads below five feet become impassable
because flooding inhibits clearing of
fallen trees. - Power is knocked out by
winds ‘and ‘falling trees.

Weather continues to intensify.: Wind

blown debris becomes dangerous; on-

- Island refuge is accessible by foot
only. ' Glass windows not covered would
be broken by debris driven by high winds.
Flood tides continue to rise.

Storm tide inundated ; waves pass over
major portion of the Island winds: con-
tinue to intensify. Persons who. have
not yet reached safe refuge are trapped
in non-elevated structures.

The igland is inundated; waves pass over
major portion. of the Island.  %inds of
75-120 -mph strike the Island.. The most
intense portion of the hurricane in the
wall of the eye arrives.

Hurricane warning and evacuation
orders are delivered to each person
on the Island by emergency teams. _
Evacuation begins as a small trickle
of cars which steadily builds. -

Evacuation reaches its peak. -

" Analysis of the evacuation capacity of the

during the approach of a hurricane reveals
the City can anticipate that between 4,900
6,250 cars can be evacuated depending upon

severity of the storm if there are no major

Island
that <
and

the

calamities which disrupt the evacuation route
for more than one hour . of the evacuation period.



" The Plan

B. THE PLAN FOR HURRICANE SAFETY Population = -

In response to this hurricane threat the C1ty of D
Sanibel shall undertake to implement the follow-

ing plans and policies including evacuation, " T
., population limitation, on-Island refuge, build- ) b
ing codes and capital improvements:

Evacuation - . N

1) The City shall provide each person .on the
Island when a hurricane warning is issued :
the opportunity to evacuate from the Island [ 2)
..and to encourage persons to evacuate in a- :
timely fashion.

The City should continue to develop and
improve .the preliminary evacuatlon plan
- that was adopted on July. 2, 1975.

2) The City should maintain a 24- -hour communi-
cations link with emergency weather informa-
tion sources. :

3)v The City should coordinate with Lee County

The City should 1limit and manage growth so
that the populatlon on the Island when . a
hurricane warnlng is issued will not be
substantially in excess of the evacuation
and on-Island refuge capacity of the Island.
Overloading the emergency,system will reduce
efficiency and deprive residents and visit-
ors of a reasonable opportunity to reach
safe refuge. ’

Futurevgrowth should be accompanied by and

‘coordinated with,to the maximum extent

practicable, improvements in the. Island.
evacuation system and increases in the

amount. of on-=Island refuge. It is only in
anticination of such improvements . that the

" present population should be allowed to

expand, because the evacuation capacity is
already taxed during certain times-of the
‘hurricane season. - -

and the City of Fort Myers in the develop- On-Island ‘Refuge

ment of an off-Island emergency plan for )
evacuation which will control traffic on - It is the policy of the Clty to -develop and
State Road $867-and identify emergency ’ . improve off-Island evacuation as the principal
shelters. refuge for its population., On-Island refuge

is not a substitute for evacuation and is nec-

4)  The City should upgrade the Island c1rcula— essary only for those who are unable to leave

tion system for improved traffic flow ' the Island..
efficiency and roadways elevated above : ) . :
early storm flood levels and improve storm .. 1) . .The City should make arrangements with the
drainage. . - owners of all buildings on the Island which

5) Incoming traffic: ‘should be controlled at
the Causeway toll booth as soon as a hurri-
cane warning is issued which includes
Sanibel.

6) The City should make prov151on for the
rental or, if necessary, the purchase of
three tow .trucks for ‘use in assisting d dis-
abled vehicles during an evacuation. :

2)

*7) The City should develop an equipped emer-
gency fallen tree and pole removing team
for clearing fallen trees from the evacua-
tion feeder routes.

8) - The City should maximize warning capebil—>
ity including 1sland-wice sirens. 3)

9) The City should develop a procedure by
which the cut-off time for evacuation can
be identified and enforced during the
evacuation.

could serve as .on-Island refuge, for the
use of hallways and other common areas of

‘buildings as emergency shelters. -Such
“areas should be stocked with emergency

food, water and medical supplies. . Such
structures should be constructed on pilings,
elevated above 13.5 feet msl, have wind
resistant walls and roofs, be located back
from the coastal high hazard area.

All future buildings that are of a type
which have common spaces, should be de-
veloped in a manner amenable to use as an
emergency shelter. Use of such areas should
be agreed upon during the approval of such
development. ) ’

The City should develop a Clty Hall or other
municipal structure designed to serve as
emergency. on-Island refuge for.the maximum
number of persons commensurate with the

other anticipated uses of such municipal
structures.
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Buiiding Codes

The Sanibel Bulldlng Code should: be amended to
provide that:

1y All development on Sanibel shall be designed
to withstand the wind and water pressures
associated with a 100 year storm. -

2) All development in the Gulf Beach and Gulf
. Ridge shall be carried out on piling found-

ations capable of withstanding wind and\water

forces assoc1ated with a 100 year storm.

3) Emergency potable water capacity shall be.

-~ included in-all structures containing more
than 4 residential units, commercial struc-
tures of greater than 3,000 square feet of
floor .area, and hotels and motels.

Capital Improvements

1) The City should upgrade the Island circula~
tion system to provide efficient access-to
- the. evacuation route unimpeded by floodlng
from the 1nter10r wetlands.

2). The City should construct a multipurpose
i municipal building which ‘can be used for
. - emergency refuge.

3) - Additional .emergency vehlcles should be
provided for use ‘during a hurricane, as
well ‘as tree and utility pole removal
"equlpment.

4) . The City should develop and. support an
. efficient and effective.warning 'system.

5) . The City should provide maximum feasible
elevated refuge during the_.development of
- “any other municipal structure.

Educatlon and Study

.- 1) 'The City should conduct an extensive

' educational ‘program to maximize citizen
understanding of the threat:of hurricane
and -the appropriate responses thereto.

2} 'The City should encourage persons to
respond to-early warnings and hurricane
watch ' in order to lesseén the evacuation
burden -after a hurricane warning is
issued.

3) The City should contact the National
Weather Service and any other agency of
government with expertise in the field
of hurricanes and floods, and attempt to
develop future studies and programs on
the extent of the threat to Sanibel, the

‘consequences of that threat and appro-
priate responses for Sanibel given its
particularly vulnerable situation.

Section 2.‘i.2: Fire Safety

A. BACKGROUND DISCUSSION / b

Currently,- fire-fighting equipment is- located
at the main station at Palm Ridge Road and an
unmanned. substation at Rabbit and Sanibel-~ °
Captiva Roads. The fire-fighting staff in-
cludes two  (four imminently) paid personnel
(administrative assistant and equipment cap-
tain) and fifteen volunteers: (one of whom 1s
the Fire Chief).

The service area includes the entire Sanibel
Fire Control Pistrict., the boundaries of
which coincide ‘with- the City of Sanibel.

- Future planning of fire protection services

is currently tied closely ‘to the Island Water

_Association Distribution System.’ ‘Until re-

cently, -only one- fire hydrant existed on
Sanibel, theremainder-of the Island being
serviced by seven fill pipes which require a

.pumper back-up-to provide adequate nozzle.

pressure., The Water Association anticipates
the installation of hydrants ‘throughout -the -

- Island: to conform to requirements of . fire

Insurance Underwriters,  .This: is discussed in
further detail in Section2.2.7, Fire. - The
ex1st1ng equlpment, which is also. described

in Section 2.2.7, prov1des pumper ‘capabilities
and.reserve tank equipment sufficient to serve
areas not served by'hydrants or fill pipes, or
too far from bodies of water whlch may be tapped
with a portable pump.

Future demands of the Fire Department will be
most critical within the interior portions of
the Island that. are not in. close proximity to a
body of water or fill pipes. Some areas fall
beyond the recommended response distance of
three ' miles. At the east end of the Island,
approximately 500 dwelling units and 13 commer-
cial establishments liei beyond this 3 mile
radius. Plans and recommendations to improve
fire service are discussed in Section 2.2.7 of
this report. : .



Fig. 1, “Geological .
Sections,” referred
to in the text on this
page, appears as Fig.
8 in the Hydrology
Appendix.

B. WILD FIRES

Certain areas of Sanibel are partieularly
prone to large. recurring fires. -These fires
are a natural occurrence . in low-lying areas of
the interior during perlods of ‘drought and are:
an important factor in the ecology of the in-

terior wetland. . Low-lying areas within the in-

terior wetland are ‘dependent on fire to burn
off accumulated dead plants, to release nutri-
ents to the soil, and to kill invading woody
shrubs and trees. Fire stlmulates healthy
vegetative regrowth, thereby malntalnlng the
flood storage . capacity of.the; wetland and
benefitting wildlife. :

When man chooses to live in: this environment,
fire becomes a potential hazard rather than a™
resource and man's activities even increase
the chances of flre.,

It is paradoxical that man both lnhlblts f1re e

and increases the. intensity and frequency of
fire. When fires are lnhlblted by man, dense,
highly flammable. debris accumulates on' the.
ground. This extensive "build-up". of fuel
rarely occurs-in nature. where perlodlc fires
burn off accumulated debris. ~In addition,
man is a. primary cause of fire. Thus the

~presence of human habitation. in certain areas

of Sanibel has increased both . the: llkellhOOd
of intense, destructlve fires and the hazard

to human life and property.' Two large, in-
tense fires in. the interior wetlands occurred
during the past five years.  Both fires ..

swept over extensive areas of the 1nter10r’
and burned out of control for hours before

they were brought under control. Fortunately
these fires were controlled before they reached

areas of dense residential development. Fur-

ther development of this fire hazard area must
be limited and restricted. Measures must be
taken both in existing developments and in
planning new residential developments to re-
duce hazard to life and property. New devel-
opment should be confined.to the edges of the
interior wetland ‘basgins in the upland area..
Hazard should be reduced by a management pro-
gram of controlled burning and maintenance of
high water levels.  Buffer. zones should be
maintained around areas of residential or
commercial development, and water pressure .
should be maintained at sufficient levels for
efficient fire fighting. Proper access for

The Plan

fire fighting equlpment should be provided and
adequate standards such as-road widths should
be observed. The City should consult with the

. Florida Forest: Serv1ce to establish a fire
‘management program and to determlne adequate‘

safety. standards.

vC OTHER FIRES

Accidental fire in bulldlngs is potentially’a
major problem with respect to protection.of
residents and.property because of 1nadequate.

rfac111t1es and fire-fighting personnel. :The

major shortcomings today are the absence of -
adequate water pressure and hydrants-in close

© proximity to the. densely developed sections of’

the Island.  1In particular, multi-story buil-
dings pose.a spec1al problem in that. several

. dwellings_are . not .accessible to flre—flghtlng

‘or rescue- equlpment Problems of access, are
further complicated because several bulldlngs
do not have sufficient-areas of stable paved
areas that ;can support heavy flre-flghtlng
equlpment.fﬁ - e T

D. PLAN FOR FIRE SAFETY

~The City should coordlnate 1ts activities with

the Fire Distriét to ‘assure -that adequate flre

‘protectlon and safety are afforded the c1t1—‘
" zens ‘of Sanibel.

Part2 2: Human Support
- Systems

Sectlon 2.2.1: Water Supply

.-A. BACKGROUND DISCUSSION

Adequate supply of fresh water is a ‘major con-—
straint upon future growth and development in
the City of Sanibel. The hydrologic element

of the Island is ba51cally composed of surface
water bodies, a water table aguifer, a shallow
artesian aquifer, the Lower Hawthorn Aquifer

and the Suwannee Aquifer. (See figure 17 =
which is a log of the geologic formations and

0

~agquifers underlying Sanibel.). The Suwannee

and shallow artesian aquifers and the upper-’
part of the Lower Hawthorn Aquifer contain

‘sallne water with more dissolved solids than
‘it is considered économically acceptable to
“treat. The surface water bodies and the
 water table aguifer contain substantial quan-
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- B. FUTURE SUPPLY FACTORS

To date, the analysis of future water supply
by the Island Water Association has dealt
with the following factors:

tities of both saline and relatively non-saline
water, however the use-of these: bodies as a
potable water source is extremely limited be-
cause of their importance to the- continued
viability of vegétation and wildlife on the

Island, the control of mosquitoes, and the- 1. the cost of pumping and treatment, Fig. 2. “Geological
bodies' geologic and hydrologic character (See " S;;bhs" eﬁgwd
figure. 2). The Lower Hawthorn Aquifer is the - 2. the cost of storage and distribution, and 'mitheu;tontMs
current source of the domestic water supply . E Fi
for Island residents. The Island Water Associa- B 3. the cost of securing well sites, drilling hage, appears as Tig.

11 in the Hydrology

of wells, and piping cost . .to transport Appendix.

tion owns and operates the public water system

on Sanibel.

Prior to 1973, the 1.W.A:" purchased water from
the Pine Island Water Association which tapped a-
shallow fresh water aquifer on the mainland.  How-
ever, escalated growth on Sanibel in the -early
1970's increased demand, and supply problems de-
veloped, 1arge1y assoc1ated with decreased yield
and ‘increasing salinity of:-the mainland well water.
In November of 1973, the Island Water Association
put’ a brackish water treatment plant into service
on. Sanibel, -utilizing an electrodialysis ‘demineral=-
ization or desalination process to treat water
from wells. 500-600 plus feet in. the Lower Hawthorn
Aquifer. ' The Lower Hawthorn is a part of the:
Floridan Aqulfer, a state and regional water re-—
source which is recharged:'in the center of the
State, - The Island Water Association plant has a
capacity of 2.1 million gallons and serves Captiva
as well as Sanibel. The fixed connection
between. the Pine Island Water Association and the
Island Water Association is in place and maintained
by both-associations for emergency use. A 2 million
gallon treated: water storage ‘reservoir ig located

at the I.W.A. plant and‘a second 2 million gallon
reservoir is located east of Dixie Beach Blvd. The

I.W.A. is currently undertaking an. expansion program:

.of treatment plant and distribution systems intended
- to increase system capacity to approximately 7000
connections (adeguate to serve about 6000 dwelling
units on Sanibel with. the remaining connections-
used for commercial uses or for connections on
Captlva) .

The Island Water Association distributes the treated
water from its treatment facilities directly

to some areas of the Island and two remote
pumping stations -. the Sanibel Booster Station
near the intersection.of Periwinkle Way and
Dixie Beach Boulevard, and the Captiva Sub-

- station located approximately one mile from the
south end of Captiva Island on State Road 867.
These two remote pumping facilities distribute
water to the east end of Sanibel and to the
north end of Captiva respectively.

water to-the treatment plants.

In the case of Sanibel the costs for well drill-
ing and water transport are relatively easier

to predict and plan for than are other costs.

Cost figures relating to quality of water sources
and -the. amount of treatment necessary to produce
potable water are considerably more uncertain.
Quality and quantlty of water are ma]or concerns, N
including:

1. The Island Water Association-draws its supply

from the lower-level of the lower Hawthorn
aquifer (See figure 1) :at a depth of 500-

650 feet. - This is.a slightly saline aquifer
with- chloride ‘content’ ranging from 500~3000 -
ppm. - The water body is approximately: 200"
feet thick :and salinity generally increases
with depth.. The Lower: Hawthorn Aquifer is
artesian with a pressure of approximately
30 feet above mean sea level. Increasing
withdrawals from the agquifer generally' result
in the inflow of ‘more saline water.

2. Future growth' in-Lee County, €specially in the

western portion of the-county will involve -
increased extraction of water- from the Lower
Hawthorn Aquifer which may have a. substantial
effect on the Quality of the water in the
Lower Hawthorn under: Sanibel. B
3. As salinity increases the extent of treatment .
fequired increases, with marked ‘increase in
.cost and decrease in plant capacity. -

Unfortunately the extent, quality, and hydrologic
character of the Lower Hawthorn is not known.. The i
City is cooperating with the U.S.G.S. and the Island
Water Association to' study the hydrology of the

Lower Hawthorn in order to increase the understanding
about the aquifer and its properties. The data that
do exist suggest that the amount of water that will
be available for Sanibel that can be treated with

the existing equipment may be limited, and that
amount may be reduced as-a result of water extractions
on the Island and inland. Cape Coral, the. Estuaries
and other proposed developments are anticipated to
draw upon the Lower Hawthorn for water and this



increased use may adversely affect the quality of
water in the aguifer beneath' Sanibel.

Wells on the Island into the Lower HaWthorn indicate

a high degree of variation in water quality from
well to well, and the "fresh" water zone occurs
at different depths in nearly every well. ' This
introduces further uncertainties in attempting
to develop additional water supply, particularly
in the absence of adequate knowledge of aquifer
properties. With highly saline water above, ~
below and on several sides. of the production
zone, problems of saline water migration must ,
be anticipated. Because of the prospective limita-
tions on adequate future water supply several
alternatives for, supply and conservation were -
considered. . These included desaliration of sea
water and such'conservation measures as dual
plumbing systems involvfhg 'gray water systems" |
for toilets and irrigation. At this time these:
are either economically unacceptable, hazardous
to public health, or inapplicable or -impractical
on Sanibel and are therefore not now acceptable
as policy for future planning.” The water supply
situation on Sanibel undoubtedly requires effect-
ive measures to be taken to minimize water ‘use”
and conserve the supply. One important conserva-
tion element needing urgent attention is the
. plugging of existing unused wells tappirng the
.. Lower Hawthorn formation. These/wells are contri-
buting to the salinity of the City's water supply
_.resource which, along with other factors, mlght )
ultimately render it useless.
No’ expansion of supply capacity should be con-"
sidered until additional data on water quality
and gquantity in the Lower Hawthorn is available.

.C. WATER SUPPLY ANDFIRE PRQTECT!ON T

'D. THE PLAN FOR WATER SUPPLY

1. The City shall investigate the hydrology

of the Lower Hawthorn Aqulfer as soon as

is reasonably possible.
2. No expan51on of water treatment facilities
or increased withdrawals of water from the
Lower Hawthorn further than those described
in this section should be considered until
the study of the hydrology of the Lower
Hawthorn is made.

3. The City should investigate the feasibility
of acquiring the Island Water Association
for operation as. a municipality owned public
utility.

4. The City should develop a water conservation -

- The Plan. 111

plan- including an educational program
designed  to encourage souhd water conserva-
tion practice. . N

5. The City should develop a program which
would lead +to the plugging of all existing
unused wells which are drawing water from
the Lower Hawthorn Aguifer.

6. The Cityréhould‘continue to monitor and
‘investigate the general hydrology of the
Island.

7. The City should assist .in the implementa-

tion of the improvements necessary to up-
‘'grade  the Fire Protection system of the
Island.

Section 2.2.2: Circulation
A. BACKGROUND DISCUSSION * , .

B. PLAN FOR CIRCULATION

"The plan recommended for traffic circulation is one
‘that improves existing facilities up to a moderate

Level of Service. Major .improvements are proposed

in terms of a new bypass'road to take some of the
traffic off Periwinkle Way,and continuation of Gulf
Drive which serves the same purpose. As the improve-
ments are implemented, operational characteristics can
be further modified by speed limits, signaling, parkingJ

restrictions, turning movement restrictions and,
special situations, even one-way traffic flow and

other measures necessitated by circulation problems..

" Specific elements of the Plan for c1rculat10n are
- as follows: :

1. All future circulation improvements shall be
evaluated to assure that the objectives set
.. forth in this section are supported and
maintained,

2. The City should initiate a program which would

.- provide for the undertaking of the roadway
improvements identified previously in this
section as first priority - short term improve-
ments. The program should be structured to
include planning and engineering studies,
design standards, development plans and -
funding alternatives.



112 The Sanibel Plan

LEGEND

@0 BYPASS
mm =m GULF DRIVE CONNECTION

| pmmmsm ROAD IMPROVEMENTS -

A Qﬂ%‘?

PINE ISLAND SOUND

" - IN."DING DARIING
' WILDLFE REFUGE




4

SERERR

"0 1000 3000 6000

44

LAN

'CIRCULATION P

.The Plan 113



114 The Sanibel Plan

3. The City should, upon completion of the - '
improvements identified as first priority,
initiate studies to determine the appropriate-
ness of undertaking-the lmprovements previously
identified as second prlorlty.

4. The Cityshould investigate the feasibility of
alternate means of transit on the Island; in
particular, bus’ service. Off-Island funding

“for such a- project should be explored and a
demonstration project should be included to’
test public response to such a: service.

5.  The use of blcycles should be encouraged by
the City as an .alternative form of transporta-
tion. ' This program should include ‘the de- ~

velopment ‘of an exten51ve biking system through-
out the Island.

Section 2.2.3: Sewage Treatment
A. BACKGROUND DISCUSSION

Treatment and recharge. of waste water is extremely
important to the water cycle .of Sanibel. Along
with recharge and runoff, ‘it is an important source
of water return -to the ground and surface water.
systems, which is then utilized by man, plants,

and animals. It is critical to the health and
safety of residents that sewage effluent’ be
treated to a high level and returned to the ground
‘in a condition which does not risk polluting
surface or ground water resources.

Presently, there is one major treatment plant

on Sanibel., Jamestown Beachview, with over 975
hookups* --and a planned system design for 3500
hookups*. - The peak capacity is 1.2 million.
gallons per day. In addition .to the Jamestown-
Beachview plant;, which serves - parts of: the major
area of- existing development on the east end of

the Island, there are 20. package treatment plants.
These prlmarlly serve large subdivisions,.condominiums,
and commercial uses.. Table "a" of the Phase I
Report lists these plants, their service area,
their capacity, ‘type .of discharge, number of
connections, and current operating data in terms

of BOD and SS. Several of the plants are operating
within State standardsl and Federal standards
‘under the Federal Water Pollution Control Amend-':
ments of 1972 of 90%/90% for BOD**/SS*** (suspended
solids). Water quality tests? adjacent to some

of them suggest that very high nutrient levels

exist attributable at least in part to ‘the sewage
effluent discharge.

The rest of the Island relies. on septlc tanks for
waste treatment. These septic tanks contribute to
water pollution and pose potential health problems.
Sewage may not be-adequately treated because of
low-lying ground, high water table and soils that are
unsuitable for septic tanks and dralnage fields.

Surface ‘and ground water quality on Sanibel has

been documented in Conservation. Foundation studies3 -
as generally poor, impaired by salt -water intrusion
and excessive nutrient loads.. A majority of the .
Island's 4000 residential tnits are on septic tanks,
many of which may afford inadequate treatment in
very -permeable soils or high waterrtablei ~The USGS™
rates the Canaveral soil, which is most prevalent

on Sanibel, as belng severely restrictive for septic
tank use.

Untreated or inadequately treated sewage effluent
can cause serious health problems. Certain species
of bacteria, protozoa and viruses in sewdge can
cause severe diseases.in man. Enteric bacteria
may  include ‘serious pathogens which could possibly
exist in untreated .oxr only partially-treated ’
sewage.” These include the_ salmonella bacteria;
which can live “in moist soils for as long as

70 days, and the organisms which cause bacillary -
dysentery, typhoid, and paratyphoid. Also disease
can originate  from protozoan organisms directly

as a result of contamination by sewage. In addi-
tion to these threats to a community, entero .-
¥iruses present another real health hazard. Al-.
though their presence in sewage does not guarantee
an epidemic, they do present a constant threat

of infection. Of significance here, for example,
is hepatitis virus, which can exist in sewage
polluted water, in shellfish living within that =

*. Hookups - connections

** . Biochemi¢al Oxygen Demand

**%* Suspended Solids

lriorida Air and Water Pollution Control Act, -Florida
Statutes 403.061 et seq.

2nIriterior Wetlands Water Quality Management" Albert
Veri Associates, Aug. 31, 1975, p.7

3"ganibel Natural Systems Study, Preliminary Summary
of Findings and Recommendations", The Conservation
Foundation, September 16, 1975, pp. 2-17.



environment  and eventually infect susceptible

humans who drink the water or eat the shellfish.l:

~ In summary,there is evidence that in built up areas
there- is need for more effective treatment and

disposal of sewage than by septic tanks.

B. SUMMARY OF EXISTING CONDITIONS

At present the 20 package plants on Sanibel service.
approximately 300 dwelling units and should if
properly operated prov1de a higher level of treat-
ment than septic tanks in. terms of BOD and suspen-
ded-solids. ~Several of them nevertheless cause

or contribute to a problem in terms of excessive
nutrients in the receiving waters. The Jamestown-
Beachview plant which serves 975 connections in. the
East and East Central Sector of the Island has an
expansion potential to 3500 connectlons.

The effluent from this plant conforms to state
standards in. terms-of BOD and SS. However, under-
ground flow from its inadequate treatment lagoons
to ‘the adjacent Sanibel River has caused the Florida
Department of Environment Regulation to direct
Jamestown-Beachview to seal the bottom of its lagoons.
Dissolved nutrients, principally nitrogen and
- phosphorus, found in high concentration in the -
effluent from this secondary sewage treatment plant
are capable of stimulating algal blooms. Such
algal blooms may produce a variety of undesirable
effects, including depressing dissolved oxygen
levels below Federal water quality standards.
Jamestown-Beachview has plans to-include. the package ~
plants-along. Gulf Drive within 1ts service area to the
system.

-
‘At present, Jamestown-Beachview disposes of its
effluent on the 18-hole golf course at
Beachview Country Club.Estates which is currently
undeveloped. In the summer months this amounts to
500,000-600,000 gallens a day. The probable pres-
ence of pathogenic organisms prevents spraying of
this effluent on lawns or the golf course of an
adjacent residential development -- "The Dunes."
However, appropriately treated effluent could be
a valuable asset in view of the need for surface
water replenishment in the fresh water management
area.

1 Health Hazards of the Human Env1ronment WHO 1972, .
rev. 1973, Chapter, "Soil and Land", p. 94.
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Several alternatives for effluent disposal should:

be studied further including "sheet appllcatlon-"
"ridge and furrow,"."ponding with percolation" and °
"spray irrigation following. ground application,"

It may be necessary. to have advanced treatment

of the effluent prior to disposal, and detailed studies
must show that soil conditions and hydrologlc
conditions will permit safe disposal -in all seasons.

‘The probléms of disposal of sewage effluent pose

severe constraints on future development on
Sanibel given. that public health and environmen-
tal protection are primary goals of the City.
On-site disposal with septic tanks is appropriate
only in limited:areas of the Island -and must
fully conform with the standards of the State of
Florida, Chapter 10D-6." - Disposal of treated
effluent in San Carlos Bay or the Gulf of
Mexico are env1ronmentally and economically
prohibitive as also is deep well injection of
treated effluent to lower aquifers. The City
must control future growth in line with the capa-
city of the disposal system-along  with strictly
enforced controls for septic tanks and undertake
detailed studies that include specific proposals
for improving the gquality of effluent from all
package plants and provide suitable technlques
for dlsposal of effluent:

The degree of waste water treatment before dis-
posal is intimately asso‘}fted with health and
hygiene in the community. “~Also the effect of
pre-treatment on the physical, biological and
chemical characteristics of the waste water
dictates to a large degree the appropriate -
means for disposal and potential use of the
waste water.l -

Exploration of means to integrate the planning and
management of the fresh water system would help
achieve maximum conservation of water. 'Such a managed
system would be enhanced by the infiltration of
treated effluent to the surface aquifer.

For very,low density residential development which
meets the performance standards, septic tanks could
remove pathogenic organisms satisfactorily 'if suitably
located where soils and water table may be suitable.
For most development, however, only off-site treat-
ment will be satisfactory. One method for providing
such treatment would be for the City to. acquire

1"Health and Hygiene Aspects of Spray Irrigation"
by Charles A. Sorber and Kurt J. Guter. American
Journal of public Health, January, 1975.
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Jamestown-Beachview - plant from Jamestown-Beachview ,

upgrade the lagoon ‘and tie in-all-uses in the City's
East Sector and East Central Sector. Other methods
are being examined by City consulting engineers and
by an EPA grant-supported project. . ©Only by such
studies can a rational decision on. these matters be
made .

Preliminary estimates of costs ‘for two options of
providing extended: and “improved collection and
sewage treatment- for exlstlng and future connectlons
(is as follows )

Optlon 1, Acquire Jamestown Beachview System w1th
Minor Improvements

$1, 900 000. -- if treatment plant is-held-at existing
-capaczty of 1,200,000 mgd capacity

‘Option 2, Acquisition and Major Improvement to
Collection and Treatment

$6,528,000 -—if treatment plant is increased
t0-1,625,000 mgd capacity and higher level of
treatment is achieved and expansion of collec—
tion system.

Johnson Engineering prepared the cost ‘estimates
for these options as follows:

A. Acguisition of the Jamestown- Beachv1ew
Facilities:-

1. Replacement cost of plant $484,000
and equlpment.

;Replacement cost.of real
estate -and improvements: 100,000

Replacement cost of 1ift .
stations: - 525,000

Replacement of sewer lines: 804,000

. Replacement. cost. of force
mains: . 216,000
Replacement cost -of profess-
ional -services: 213,000

Subtotal Replacement .
Cost: . - $2,342,000

Acquisition price at
approximately 65%

of replacement cost: 1,522,000

B. Update the Jamestown-Beachview Facilities to
Serve Existing Capacity: =

1. Inspect, inventory and repair

existing eqguipment and lines: 125,000
2. Landscape site line, ponds, -

etc.: 100,000
3. Personnel and equipment: ’ 50,000
4. ‘Contingencies: \ 125,000

Subtotal : $400,000

Total for Option 1: $l,922,000

C. Collection System East: of E ‘

Tarpon -Bay Road:

3,368,000
D. - Expansion of the Jamestown-
Beachview Facility ‘to: 1,625,000 gallons
per day,:installation of equlpment -
to. obtain advanced treatment: -
(Tertiary) and -installation of _
master pumping.facilities to the B
~golf course 575,000

E. Collect10n~along Gulf Drive. from . :
. Tarpon. Bay to Rabbit Road . 663,000

Total for Option 2 $6,528,000

It is, of course, feasible that' improvements to the
collection and treatment systems could be financed
and’ implemented without. acquisition. of Jamestown-
Beachview by the City of Sanibel.  In that case, the
cost to. Jamestown-Beachview will be approximately

$400,000 for ‘improvéments in Plan A ‘and $6, 528,000

for Plan B improvements. —~

C. THE PLAN FOR SEWAGE TREATMENT

1. Provide an adequate waste water treat-—
ment. system for each and every residential
and commercial unit w1th1n the City.

2. Immediately investigate the desirability
of ‘public acquisition of the Jamestown-
Beachview sewage collection and treatment
system. The Jamestown-Beachview facility
is located 'in the center of an extensive
collection system and is located close
to two possible effluent disposal areas.
Although the plant appears well constructed
and in good condition a .thorough appraisal
is necessary.



~3. Develop and implement a program to provide
increased waste water treatment -capacity
for the growth and development permitted
under the Plan: = In so doing, maintain
close liaison with Federally sponsored.
studies for this region, in order to insure
that the regional plan is acceptable to the
City and that the City maintains: its )
eligibility for -Federal grant assistance.

4. Undertake detailed technical studiesto
determine acceptable systems and locations
for disposal of treated effluent.

5. ~Connect all existing:package plants to’
the central system as soon as is practic---.
ally possible.

6. " Require that._all package plants be improved
so that ‘effluent meets Federal and-State’
standards and whlerever necessary - shall
exceed those standards to avoid negative-
environmental impacts. ) :

7. Prohibit the use.of septic tanks in all areas
where sewers are available. and in any event
. only where physical conditions of soils and.
hydrology permit. such disposal according to
State of Florida Department of Pollution

Control, Chapter 10D-6 standards for individ- -

~ ual sewage disposal facilities and environ-
- mental performance standards described in
Article 3 of the Plan. : S
8. Implement a monitoring procedure to ensure
that all sewage treatment facilities are
constructed and managed in conformance with
State and local standards.

D. CONCLUSION

The plan recommendations aré closely reiagted to the
overall objectives of a Comprehensive Land Use Plan
for Sanibel. The capacity.of the sewage collection
and treatment and effluent disposal systems. is
closely related o projected planned growth.

Future growth will depend upon several unknown
factors to provide adequate and safe effluent
disposal. To bring preserit conditions of sewage
treatment up to the standards-required to maintain
and improve-environmental ‘quality will incur costs
not yet fully determined but®expected by the City's
planning consultants to be of the order of magni-
tude indicated by Sewage Treatment Option 2.

W
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Section 2.2.4: Solid Waste '

Section 2.2.5: Power®

Section 2.2.6: Storm Drainage
A.BACKGROUND[NSCUSNON | -

Storm water runoff characteristics are a direct
function of the amount of precipitation, con-
dition and density of vegetation or other ground
cover, the structure and texture of the soil or
other surface material and its saturation level.
Topography also affects storm water flow, per-
colation, and overflow rates. Water infiltrates
each soil type at a specific rate, characteris-
tically rapid at first, then levelling off

until it is no longer -absorbed. - If precipitation
continues, depressions fill, water accumulates,

-and: overland flow occurs.

Runoff is dincreased by urban development when
there is a high coverage of impermeable surfaces
such as roads, patios, roofs, parking lots and
other hard areas.. This causes rapid overland-
flow, and.erosion of soils. Water can be an
extrenely powerful and destructive.force on- the
landscape. Although surges of water from high
frequency storms are not immediately devastating
on the landscape,; they do have long-term, nega-
tive effects such as the removal of the surface
soil layer, loss of soil nutrients and ultimately
loss of vegetation. This process often causes
irretrievable damage to the land surface, as
well as degrading water ‘quality with increased
sedimentation and pollution. Such conditions
may regquire reclamation, particularly when ero-
sion is so severe that it removes the lower soil
horizons, which are more vulnerable to water
transport. In addition to these -impacts, over-
land flow also deprives the watér table of re-
plenishment, which would otherwise penetrate the
surface. : :

" Portunately, the infiltration rate on Sanibel's

shell and sand substrate is exceedingly high,
and as a result, overland flow is: almost negli-
gible. Under natural conditions, rainwater.
quickly replenishes the. ground water table and
overland flow of water from one area to another
would be virtually negligible. This condition,
however, is not maintained in urban development

117
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areas unless storm water is managed by having
adequate areas of permeable soil and vegetation.

Damage reSulting from increased impermeable sur-
faces and improper drainage solutions have al-
ready' been recorded on Sanibel primarily along
the Gulf Beach. The majority of condominium -
developments along the Gulf Beach directs storm
drainage from their roofs and parking lots
through channels .and pipes on to the beach. This
:practice "has three very harmful impacts. First,
the “fresh water is not being recharged to the
ground water in the Gulf Ridge Zone where it
interfaces with the salt.water system and dimin
ishes the threat of further salt water lntru51on
from the Gulf. (See functional diagrams of sub-
surface water flow in discussion. of Ecological’
Zones, Section 2.3.1.) ' Secondly, the peak dis--
charges from these storm drainage systems’ are’:
greater than those generated from overland flow
under hatural conditions. Therefore, harmful
erosion of the beach and beach vegeétation is
caused. Thirdly, ‘the pollutants. and debris from
parking lots are dep051tea on the beach, thus
degrading one of the Island's most valuable
resources, — ;

>

The environmental damage caused by such inade-
quate. storm damage-systems on Sanibel represents a
~real threat to several valuable ecological func-
tions on Sanibel, guch as maintenance and re-
charge of the fresh water lens, maintenance of
water quality, .and maintenance of natural vegeta-
tion and wildlife habitats.

- .The method of dealing with storm water drainage
so as-to minimize harmful impact of. urbanization
on the ‘environment is to preserve and utilize-
‘the inherent capabilities of ‘the site to absorb
water effectively with minor modifications to -
land. configuration. By careful site planning_
‘and maximizing the:.areas of site:that retain and
absorb- storm water, costly piping, channels and
culverts can be reduced.. ‘A "Natural Drainage

~.System" that-is sympathetic to natural processes.
causes the least .environmental disruption, and
can be less costly to build and maintain. : Most
important, “the problems and_solutions-are.local-
ized to the project site ‘and not imposed on ad-
jacent land. : .

In order to retain ‘Sanibel's native vegetation

and wildlife habitats, the existindg ground water
system must not be disrupted. It is therefore

a policy of the City in this Comprehensive Plan that{

the - storm water produced by five-year storm conditions

will be collected and retained and recharged on the
51te of any wurbanization.

T Enhance flow in Sanlbel ‘River 7 -

Large open areas of highly permeable soils must
be set aside ‘as detention areas, catchment areas;
vegetated swales and filter beds should be used
to ameliorate the force of excess runoff and
recharge it. Vegetated swales which follow

the natural contour are effective and econcmical

‘means of directing water flow.

The Natural Storm Drainage System can achieve
the following:

1. Maximize recharge

2. Minimize runoff

3. Minimize erosion and Slltatlon

4., Minimize vegetation-removal

5. Minimize maintenance and drainage system
.. costs

6. Improve water quallty

An 1nvaluaole resource to the Island-wide natural
drainage system is the:interior wetland. ~This
3588 acre depression in the central area of Island
roughly bordered” by Periwinkle-Way, Sanibel and
Captiva Road on the north and Gulf Drive on the
seuth provides an important:-role in téerms of storm

water storage, during both' high frequency as well

as. more intense storms. The main. drainage way of

the- *nte*1or wetland is ‘the Sanibel River.
" Historically, the Sanibel River was a semi-~contin-

uous slough system that originated . in the vicinity
of - the present Tradewinds Subdivision and during
high water conditions emptied into the Gulf .of o
Mexico near the:present "Colony" motel and-apart-
ments. In 1960 the River was channelized for mos-
quito control purposes. - The primary objective was
to concentrate the surface water in one channel and
to maintain as:constant a water level as possible.
Water level control structures were installed at
Tarpon Bay and at Beach Road, and are the only
river outlets to salt water under normal conditions.

County roads through the interior wetlands crossed
the river over bridges early.in the Island's de-:
velopment. . However, these bridges were eventually
replaced by culverts and f£ill. In many cases the
inverts of the culverts were placed at-elevations
higher than the normal level of the water in the
river: - These changes in invert elevations have
caused unanticipated problems in the interior
drainage system. The water level control structures
existing today permit the intrusion of salt water
vwhich degrades water quality. :

More importantly in terms of storm drainage and
the health, -safety and welfare of the Island's
residents, constrictions in the interior drainage
system cause flooding. During periods of heavy



rainfall in the rainy season, moderate to severe
flooding occurs: in some areas, At times substan-
tial portions of major highways are covered. (see
map’ of ‘existing highway conditions, Section 2.2,2)
often to a depth of six to eight inches. -This .~
is partly due to 1ncorrectly sized and im=-
properly placed culverts.. The combination of
improving intra-basin flow in the interior wet-
lands as well as raising the roads (see Section
2.2.2) .will give greater flood protection to-
emergency evacuation routes -in the event of a
“hurricane. Constrlctlng culverts reduce the
velocity of the flow in the river, .and effec-
tively prevent adequate flushing of salt water
from the interior of the Island because of the
density relationship between fresh and salt
water. Typically this ‘results in the discharge
- from the Island of the overlying fresh water
and the retainage of the lower strata of salt
water, thus greatly. reduc1ng water quality in
the interioxr wetlands.

In their 1975 study deallng with ways in- which
to rejuvenate drainage in the interioxr wetlands,
Johnson Engineering pursued the follow1ng ob-
jectlves.

Prlmarx

Preserve the Sanibel River as a natural
free-flowing fresh water system.

Supporting:

1. Remove bottlenecks ‘in the ;histi.g chanrel- -

to improve the flood control syst

2, Improve. the ex1st1no riverine systen o
provide for a continuous lree-‘low ing
stream. g

3. Reverse the existing trend toward salt

" “water intrusion. Return the River to a
fresh water environment, urltimately pur-
ging all salt water from the Bystem.

4. Establish a.plan for the protection and
management of the Sanikel River tc insure
the preservation of this natural resource
for the enjoyment of future generations.2

l“Prellmlnary Plan, Sanibel Island Fresh Water

. Management Area" for the Sanibel-Captiva Con-
servation Foundation, Inc., Johnson Engineering,
Inc., 1975. -

- 2Ibid.
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The condition of the interior wetlands storm
drainage system can be improved and numerous
other benefits gained by the City if the -
following proposals are carried out:

‘1.  Culverts under the following roads
should be replaced with culverts or
culvert pipes to permit flow at..all
‘levels of the River:

.Beach ‘Road : -

” .Sanibel-Captiva Road : 5
.Tarpon Bay Road’ '
.Casa Ybel Road-

.Rabbit Road

2. Rebuild the water control structures at’

Tarpon Bay and at Beach Road so as to pre-

vent salt water intrusion.
The preliminary cost estlmates related to this
Plan for storm water drainage and flood control
in the interior’ wetlands are as follows.

1.  Water Control and Dralnage Structures:

.Tarpon'Bay Weir Structure $lOO 006
.Beachi Road Weir Structure 60,000
-Beach Road Box Culvert i 67,000
.Sanibel-Captiva Road Box Culvert 112,000
.Tarpon Bay Road Culvert Pipe 12,000
“,Casa Ybel Road Culvert Pipe 10,000
.Rabbit Road Culvert Pipe . - 10,000
2. Miscellaneous Structures. = - T
.Culvert Pipes 20,000 -
3. - Channel Improvements.
. .Removal of major blockages
only . 20,000 -
TOTAL COST: $421,000%

It is presumed that this special drainage and
flood contrel project will-gualify for grants
in aid from off-Island resources. The Federal
government's Department of Housing and Urban
Development, the State of Florida Department
of Natural Resources and Lee County Mosguito
Control District are all potentlal sources of

lJohnson"En’gineering,,op.cit.

-~
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funding.... Even if these off-Island sources are
not forthcoming, the progect could be funded
locally with a debt service of approx1mately
.15 mills. .

B.  Plan For Storm Dramage

1. The drainage 1mprovements described
 ‘in the 'Preliminary Plan for the
Sanibel- Island Fresh Water Manage-
ment: Area should be implemented.
2.,  To complement the drainage:im-
provements, ‘the following pollcles
should be observed.

a) .-The Storm Drainage System w111
provide “for  the gradual-and
dispersed-drainage of excess:

surface runoff such :that run-
off from within the boundaries . -

- 0of the proposed development will
-approximate natural rates,. volumes,
-and dlrectlon of flow from that
parcel :

lb) The‘Storm Dralnage System will-.
: not.result in-any surface run-
off across.or onto the-beach.

c)  The Storm Drainage System will'-
--not’ reduce the ‘volume or increase
.the rate.of water flow from any

parcel ‘draining to-the interior
wetland or Fresh- Water Management
—-Area. :

3. A city appointed committee,should,partici—

pate and advise-in the consideration of
fresh water management programs. ‘ .

‘Section2.2.7: Fire'
Section 2.2.8: Police*

Sectlon 2.2.9: Medical Facnlltles ‘and

Pubhc Heal’chT
~Sect|on 2 2. 10 EducatncmT

Section 2.2.11: Insect Control |

A. BACKGROUND DISCUSSION : .

1. Mosquitoes
Florida 1eglslat10n establishes procedures for mos-
quito and other arthropod control. Chapter 388

allows creation of districts for the purpose of
raising money through taxation. . .These districts
can -adhere ‘to city, town-or-county. boundaries or
any ‘portions thereof. " A district must submit =~
its control - plan to: the Division of Health, which
then must be approved before ‘operations’ . begin.’
The Board of Commissioners:-of such a district
may condemn land -needed: within- the district. A
special ‘Act, Chapter, 67-1630, creates- the Lee
County Mosquito Control District.” . Ultimate i~
respon51b111ty for suppressing mosquitoes -is in-
the ‘hands of. the Board' of Commissioners of the
Lee County Mosquito .Control District.’ District™

- activities ‘are.‘coordinated with the requ1rements
of the County Health Department. :

‘The follow1ng text provided by Lee County Mos=--

quito Control District describes the problems’.
and opportunities ‘for mosquito -control'on ‘Sanibel:

"The-tropical climate that is the ‘esserce of the
island's appeal also results in a. lesser, known
distinction. '~ Sanibel is the largest producer of
salt marsh mosquitoes ‘in “the world.. : Although more -
than twenty different species of mosquitoes are
collected during a normal year, Aedes taenior-
hynchus is the principal.problem. . This mosquito
and the island 'itself, 'has been the object of
extensive-study by hlghly quallfled sc1entlsts

. for many years.

"During the years 1948-52" the Florida State Board
of Healthicarried out a: ma]or mosquito research

‘project on Sanibel, ‘and; in 1953, Dr: Maurice

Provost, Director of the Florida Medical Entomgl-
ogy Laboratory, published a report ¢f this

work entitled: "The Water Table orni Sanibel Tsland."
That ‘comprehensive. study, and the report by

Dr. Provost, ‘detailed the basis for control of
Aedes taenlorhynchus on the 1sland.

"In 1958; ‘the Lee County Mosguito Control District
was created to provide control of mosqultoes ln‘
almost ‘all” of Lee County, including Sanibel.

This special district is" governed by 'a Board

of six comm1551oners, who are elected on a non=
partisan basis for four year ‘terms. Chapter 67=
1630, Laws of-Florida, provides that oné member
of the Board must.be a resident of. either
Sanibel or Captiva Island. One of the first
actions ‘of the Board of Commissioners was to

1In accordance with State Law 67-1629 i




implement Dr. Provost's basic plan for Sanibel;
and for the past eighteen years -a significant:
portion -of the District's effort, far in excess
of the island's financial contribution to the
program, has been expended on Sanibel.

"The salt marsh mosquito problem is two-fold.

The interior fresh water swales originally were
the most prolific producers of mosquitoes, with
the semi-tidal mangrove areas on the bay side of
the island constituting, in comparison, somewhat
less a problem.: Dr..Provost's plan for the.
interior swales was simple, and rather easy to
accomplish. Taeniorhynchus is a flood water
mosquito - i.e.,the female deposists eggs on
"damp soil ‘rather than in water. These eggs-can
lay dormant. for long periods, and hatch only when
they are flooded — normally by rainwater or in
the mangrove areas . by high. tides. Thus, control
of this mosquito in the interior of the island

is primarily a matter of maintaining a high
water table. - Dr. Provost recommended thirty
inches above the mean low water, or about two
feet above sea level, as a minumum. ° The District.
has attempted to maintain this level over the
years, and has encountered’ three problems.

First, evaporation and transpiration on the is-
land are tremendous. -~ Dr. Provost estimated that
this water. loss can exceed one inch a day. Sec-
ond, the island is porous, and the water Jliterally.
: leaks out. Third, residential and other buildlng
in-low areas has resulted in strong resistance

by ‘some property owners to -a high water table.

In spite of thege problems, the water management
program carried out by the District has accom-
plished the purpose intended, and extensive. &
salt marsh mosquito breeding in the interior
wetlands is a-thing of the past. = Several

-groups on the island are now pushing for a
‘constant water table higher than that realized

up to now. If this. can be accomplished, the
interior wetlands will be relatively unimportant

.

as a producer of Aedes taenjorhynchus in the future.

"The semi~tidal mangrove areas are an entirely
different problem. A portion of this area was.
eliminated when the Lee County Mosquito Control.

District constructed what' is now a five mile wild- 5

life drive through the Ding barling Refuge. 1In
addition, a system of -ditches in the major breed-
ing areas has been accomplished, over a period

‘'of years. These ditches serve as permanent reser-
voirs where fish may live when the main body of
the marsh is dry. ©Not only does this providec
minnow access to mosquito larvae, these ditches
have enlarged and enhanced the marshes as nursery
or spawning areas for many species of £fish,
and crab.
ed to control rampant development in coastal areas
have effectively stopped mosqulto control work of
this type. .

shrimp, -
Unfortunately, permit requirements enact-

* The Plan

"Since extensive mosguito breeding areas will' con-
tinue to exist, an organized control program is- ‘-
necessary.  The Lee County Mosquito: Control District
uses helicopters to determine the extent of mosguito
breeding on over seventy-five thousand acres of Lee
County coastal marshes. When mosquito larvae are
present in great numbers, it is necessary to larvi- .
cide - ‘i.e.,to apply a material to the water to kill
the immature mosquitoes before they emerge-as adults
The comprehensive program of salt marsh inspectlons,
and subsequent larviciding when necessary is pres-
ently the most efficient and effective work carried:
out by the District. . However, even with extensive
larvidicing, many adult mosquitoes emerge to plague
the residents of the island. When this happens,

the District carries.out a limited program . for
chemical control of adult mosgquitoes..” .There are a
number of disadvantages to this type:.of. work.

. Frequently, results are unpredictable and erratic.

Applications of chemicals often must be repeated as
reinfestation of populated areas occurs from migrat-
ing. flights of mosgquitoes,.and resistance to certain
insecticides is a very real problem. These factors,
together with the extremely high cost- involved,
combine to keep chemical control of adult mosguitoes
to.a minimum which will provide .acceptable control.
It is the policy of the Board to restrict this work
to the areas and times of greatest need. -

“To assure that adulticiding is carried out to the
best advantage, truck traps are used to ‘sample /
adult mosguito populations seven nights each week
during the summer months. Mosquitoes collected are
transferred to the District's laboratory, where
they are identified as to-species and sex. This
information is used as a yardstick:to determine
where adult control work should take place and
when. ~ Male flood water mosquitoes. emerge about
one to two days sooner than the females do.  There-
fore, if a trap collection contains a significant
number of male mosqultoes, it is too soon to
adulticide, because it is certain that many female
mosquitoes are still in the larval stages, and a
premature application of insecticide would be a
waste of the taxpayers' money.  In addition, the

-staff carries out several tests each year to detect

possible- resistance to insecticides.. Live adult
mosquitoes are collected and transferred to an
insectary, located in the laboratory. Here they

are given a blood meal, to assure that a large
guantity of eggs will be laid by the female
mosquitoes. These eggs will be hatched, and .the
larvae treated with various concentrations of
insecticide. This determines the susceptibility

of Sanibel mosquitoes to each insecticide that

the District uses. 1In this way; the minimum

dosage necessary for adequate control is determined.
These tests also reveal when resistance to particular
material is developing. If this occurs, use of
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that insecticide wouid be terminated. C. THE PLAN FOR MOSQUITO CONTROL ON SANIBEL

A totally ecological approach r’eéjuires strict

"To keep abreast of the latest developments .in mos-—
b a y adherence to-the following:

quito control work, the District frequently cooper-
ates with established research agencies. . Presently,

this work is being expanded to evaluate the poten- 1. A consistent high water table in the interior

“tial of biotic agents such as pathogens, parasites
and predators, as well as genetic manipulation of
mosqguitoes.  All of these biological controls, have-
undergone -thorough study by research groups. Many
show excellent potential in the laboratory, and are

wetlands should be maintained - (in general
the higher the better, consistent with other
land uses)..- This will v1rtually eliminate

~salt marsh mosquito breeding 'in these areas.

ready for ‘testing under actual field conditions. 2. Drainage patterns’ should be kept as natural
The District has entered into an agreement with the as possible. The proposed improvements to
- : the drainage system:ishould be.carried out
“USDA, Gulf Coast Mosquito Research Laboratory, . (see Section 2-206 on Storm Drainage) in
Lake Charles, Louisiana, for field research 6n order to increase intra-basin flow. The
Reesimermis nielseni, a mermithi nematode,-and drainage’ improvements will enable retention
with the World Health ‘Organization Collaberating of ‘a .more consistent.water level ‘in the
Center for Biological Control on Bacillus : -Interior Wetlands, thus exposing less area
sphaericus.  In:'the past, research of this type to the successful hatching of mosquito larvae.
-has been restricted to .controls of human diseases, - B
.~ This new program will ‘consider ‘the potential -for- 3. 'A population of larvivorous fish- should be
‘reducing oveérall pest mosguito populations as’; maintained wherever possible on the Island.
well, and will be thé first large .scale attempt T : ’ : S T .
to use'biological controls:inh an organized : 4. Mosquitces should be controlled in the larval
mosquito abatement program. Cooperative work stages whenever possible, generally keeping the
of this type assures the residents that the Island free of biting adults.. ~Larvicides should
program carried out by:the Lee County Mosquito- be chosen on ‘the basis of safety both to humans
“Control District is constantly updated, and that and ‘wildlife and applied in"a lawful manner.
the benefits of new research are incorporated ’ .
here, even as they are being developed.”¥ 5. Chemical control of adults should be kept to- a-
’ : minimum,-consistent with acceptable control
- and lawful appllcatlon.
2. Sandflies ) .
: 6. Research should be encouraged which should lead
: T . to alternate methods of-:control, thereby avoiding
Mosquitoes' are not the only pests on Sanibel. dependence on. a chemlcally orlented mosqulto
" Sandflies are becoming -an increasingly serious control program:
problem "for which there is rarely any easy, - ) }
cheap or fully effective remedy.P The use of 7. . City Manager should be directed to obtain the

personal insect repellants, treated screens and
air’ conditioning has had good results in main-
taining a comfortable balance with these
1nsects.

PLee County Mosquito Control District - March 1976.

Piohn R. Linley and John B. Davies, Sandflies and
Tourism in Florida and the Bahamas and - Caribbean
Area.

best ‘Federal and State and Local advice concerning
mosquito control on Sanibel.
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activities. Six ecological zones have been
iderntified on Sanibel, three of which are fur-
ther divided into sub-areas —-- Gulf Beach; Gulf
Beach Ridge, Interior Wetland Basin, Mid- Island
Ridges, Mangroves and Bay-Beach. The Gulf

Beach Zoné is .subdivided into Gulf Front Beach -
and Gulf Back Beach and the Interior Wetland
Basin is composed of Upland and Lowland sub-areas.

A Special Bllnd Pass Zone is de51gnated in ‘the

" Blind Pass area.

Sectlon 2.3.1: Preservatlon of ,
Ecological Functions

‘Relating to Health,
Safety and Welfare

A. BACKGROUND DISCUSSION

Sanibel's natural ‘environment performs manyfin—
valuable functions for man at no cost; it buf-
fers storm winds and flood tides, stabilizes
the shoreline, purifies water, and-maintains a
fresh water system which supports a rich wild-
life and lush vegetation.. These functions sup-
port the health, safety.and welfare of every
Sanibel .resident and must-be preserved.

Different parts of the Island contribute in
varying degrees to each particular function.
For planning purposes the Island has therefore
been divided into ecological zones, each with
particular.characteristics, specific contribu-
tions to health, safety and welfare functions,

the Coastal Construction Setback Line.
" two. sub-areas within this zone:

The follow1ng is a brief descrlptlon of each
ecological zone:

Gulf Beach Zone o o

The Gulf Beach Zone includes all land seaward of
There are

Gulf Front  Beach: This is the most active
“beach zone and includes the area between mean
high water and the City's boundary 300 feet
offshore. “Sand’ in this zone is in constant
motion.: Sand migrates between the berm and
offshore bars and is transported up and down
the coast by longshore currents. Examination
of historical surveys and aerial photographs
over the past thirty years shows. that erosion
-and accretion of sand along the beaches are
cyclical in many areas with a 20 or 40 year
period before the process 'is changed. This
zone maintains several functions critical to
public health, safety and welfare. - It is the
Island's first defense in storm and flood
when the impact of waves erodes the sand res-
ervoir in the berm. The natural form of the
Gulf Beach Zone:is a response to natural pro~-
cesses of wind, currents and waves. Undisturb-

and varying tolerance to the range of man's ed, it is in a state of balance with natural
~ WEST - EAST :
WEST CENTRAL CENTRAL EAST

ECOLOGICAL ZONE SECTOR SECTOR SECTOR SECTOR TOTALS
A GULF BEACH 45 117 55 42 269
8  BAY BEACH ’ - - 40 18 58
C  MANGROVE 416 - 339 13 768
Dy INT.WETLAND: LOWLAND 59 504 364 - 927
Dy INT. WETLAND: UPLAND 82 410 438 - 930 =
Eq  SPECIAL BLIND PASS AREA . 303 - - - 303
E;  GULF BEACH RIDGE - 83 200 160 67 480
FMID ISLAND RIBGE 383 - 340 75 798 )

FILLED LAND 142 446 . 878 383 1849 -

TOTAL 1483 1677 2614 598 ‘

Note: Acreage approximate.

6372

Source: WMRT



"“ed to maintain this zone. Removal of sediments
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forces, thus -"maintaining" the shoreline.
This area also supports the marine life
for which Sanibel is famous, and is an im-
portant feeding area for Island wildlife.

. Gulf Back Beach: ' This zone, though less
dynamic than the front beach, also absorbs
considerable impact’ from storm-generated
wind and.waves. -It is a reservoir of
sand which may be eroded after the berm in
a ‘severe storm, thus protecting property
further inland on the Beach:Ridge.  The
dunes are an important nesting area for

lw1ldllfe, the loggerhead turtle being a
prime example. The ‘vegetation:of the’ Back
Beach is-particularly important, as it
stabilizes: and holds the sand. .

Both parts of the Gulf Beach Zone have a very
:low tolerance to man's:activities. -Removal of
sand, disposal of storm water runoff, excessive
‘foot traffic or any vehicular traffic can guick-
-1y ‘induce major erosion and other impacts on the
beach. - Strict -regulations are therefore requir-

‘from the beach and construction of any sort
“which would change the configuration of the
“beach or inhibit sand movement -should be prohlb—
ited. Wildlife access to the beach should be
,maintained and public access to the beach should
be confined to elevated walkways. “Because of
“their shallow root system, Australian pines are

‘not a suitable plant in this zone and. should be
vselectlvely thinned and removed from the beach"

zone so that hardy native dune vegetation can

be introduced and managed. B
- Bay Beach Zone :

The Bay _Beach Zone extends along the Island s ‘bay
*shoreline ‘and is also an' "active beach" .zone, -Al-
‘though  the Bay Beach is a lower energy. beach than
-the ‘Gulf Beach, it nevertheless serves.-the same
valuable storm and: flood protectlon,‘shorellne sta=
~bilization, marine life and wildlife habitat and
. feeding functions. The natural processes are.sim-
-ilar and so, too, are the constraints to develop-
ment. . Regulations, the same as those outlined for

the Gulf Beach Zone in the performance standards,

. -are reéquired to maintain the functions of this zone.

: Mang]'ove Zone

The Mangrove  Zone includes as well as black and reds
all buttonwood and white mangrove areas, and. the
tidal flats within and around them. . This zone in-
cludes most of the bay portions of Sanibel. In
“ecological and energy terms,. it is difficult-to con-
ceive of a more valuable and efficient zone. The
number of jobs done for man at no cost (save the
‘price of preserving mangroves) is not’ exceeded by

mmggow> D N
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any other zone. Mangroves protect public.health,
.safety and welfare by buffering storm winds: and flood
tides from the bay, by stabilizing and extending the
shoreline, by maintaining and improving water quality,
by maintaining the highly productive marine ecosystem,
and providing food, -shelter and nesting areas for

wildlife.

A more complete description of the differ-

ent ‘types of mangroves is included in-Coastal Zone,
Section 2.3.2 of the Plan. -This zone also has a low-
tolerance for-alteration by man. Its existence is =
dependent on the regulation of activities in adjacent
areas. -Clearing of mangroves and excavation or fill-
ing in mangove areas are governed by the oerformance
standards in Article 3 ‘of ‘the ‘Plan.

.. Interior Wetland Basin- _Zone )
- The Interior Wetland Basin-Zone is the  interi-

‘or storm water drainage bowl of the Island
which has formed as a fresh water reservoir.
It is.composed of parallel systems of ridges
.and swales with corresponding bands of vegeta-
- tion that either tolerate the persistent wet-
ness of the swales or fluctuating conditions of
the ridges. There are two sub-areas within
‘“this zone -- lowland wetlands and-upland wet- -
lands. 'The lowland area is composed of low
‘ridges -and wide swales; the upland consists- of
‘higher, "broader ridges and. narrower swales.
The entire zone is the: major recharge area for
- the fresh water aguifer.. B .

Lowland fﬁterior:Wetland:' The'lowland
area  typically experiences extended peri-
ods of flooding each year. Since it is
lower than the surrounding area it serves
as a ‘storage area for flood waters until -
they are absorbed into the agquifer. So
“long-as the elevations in .the lowlands . -
are not substantially increased by filling,
this area will protect the ridge areas
from flooding and maintain recharge to the
fresh water. lens. This zone has a "fire
ecology.": Periodic fires:burn off accumu-
lated dead plants, reledse nutrients ‘to
the soil  and kill invading woody shrubs
and trees.  These large, recurring fires
area hazard to human settlement in ‘this
area but are essential to the maintenance
of this zone.  This area. also-has the
capacity to maintain and improve water
quality, and provides food, shelter, water
and nesting areas to many of Sanibel's
most renowned w1ldllfe, 1nclud1ng the Amer-
ican alligator.

lThe aquiclude is the clay layer which separates
the shallow saline aquifer and the water table
aqulfer.

Excavation of. the aguiciludel, filling, the im-
pediment or- impoundment of natural water flow, -
the disruption or alteration of natural drainage
channels, and the use of septic tanks is greatly
restricted.  Impervious paving-and. the clearance
of native vegetation is controlled.: Storm run-
off from paved. or developed‘areas is +to be re-
tarded and dispersed-slowly .to the natural hy-
drologic system. - Programs-of fire management
and water level control should be:instituted.

‘Wildlife corridors should be established con-

necting nature preserves to-the Sanibel River,

‘and providing for w1ldllfe movement along the

River.

»Upiand Interior Wetland: 'The upland area is
- characterized by less frequent flooding than the

lowland area and more upland vegetation types.
It is more tolerant. to human activities and
therefore is easier for development to meet the
same performance standards as those for the low-

.land.  Filling, excavation of the aquiclude and

the. 'use of septic tanks are strictly restricted.

-The "impoundment of natural water flow or dis-
ruption of natural drainage channels is also

controlled. Wildlife corridors should be estab-
lished connecting nature preserves to the Sani-

bel Rlver.1

--The City—should conduct a study to determine the opti- -

mum water level elevation in the Interior Wetlands

Zone. The demands of the fresh water system, mosquito

control,; fire control, and flooding should all be-
considered in determining this elevation.  De--
tailed engineering studies .are necessary to

determine the best condition to achieve balance

% between:the major objectives.- The City should
--establish-a board to oversee the preparation of

a 'study for the Fresh Water Management sreas. as

““Wwell as recommend a policy and control budget

required for the 1mplementatlon of a management
program. .

Gulf Beach Ridge Zone

The Gulf Beach Ridge Zone is the major rldge
dividing the Gulf and the Interior Wetland

- Basin. . It extends to the western end of the

Island and includes upland areas of Blind Pass

" Keys. The Blind Pass. area is included in this

zone because of its. very recent formation.
Thirty years ago Silver Key was in the Gulf
Beach Zone and as this area is highly unstable
and susceptible to dramatic change, it may be .
beach again in. the future.. The Gulf Beach Ridge
Zone serves many valuable functions in the main-
tenance of the health, safety and welfare of
Sanibel residents. The ridge buffers flood tides

-and storm winds and prevents increased flooding



in the interior '(unless overtopped by waves) and
" ‘contributes to shoreline stabilization. Main-
tenance: of elevation and vegetation are the keys
to the protection of these valuable functions.
Vegetation stabilizes the ridge and prevents
erosion of the soil. Much fresh water runoff-
enters. the ground in the Beach Ridge Zone, halt-
ing ‘inward intrusion of Salt water from the Gulf
and thus maintaining the extent 6f-the fresh
water lens. Soil and vegetation in the ridge
filter runoff and protect water quality.

Although this zone is crucial -to health, safety and
welfare, it is more tolerant to residential develop-
ment than other more sensitive zones on the Island..
The one area of exception is the Blind Pass area,
which is extremely intolerant to alteration and haz-
ardous to human. settlement and is discussed separate-
ly later. Excavation which results in lowering the
elevation of the ridge or in penetration of the aqui-
clude is-prohibited. Disruption or alteration of :
natural drainage channels and the use of septic tanks
‘is severely restricted. Storm runoff from paved or
developed areas is to be retarded and dispersed slow-
ly to the natural hydrologic system. - Storm runoff
from paved or developed areas to- the beach is strict--
ly controlled. -Impervious paving and clearance. of

- native vegetation is restricted and native beach ridge
vegetation should be planted in aresas which are not
well vegetated.

Special. B11nd Pass Zone: The Blind Pass area- is
the "youngest and the least stable part of the
Island. It is an inlet system very susceptible
to dramatic change both in a storm and over time.
This has been borne out by Stanley Riggsl,in a
study cited in Morrill and Byle? and through
aerial photographs of the area over the past
thirty years. .. One hundred years ago most of the
existing Blind Pass Area was non-existent. ~Over’
the past century this area has been constantly
changing; the shoreline has shifted, accreting
then eroding. "The 'loss' of sand into inlets is
at most a temporary thing, and even then

only where there are 'new' inlets, which do

not yet -have tidal deltas, does this become

a major process. Any sediment that is trap-

ped .in the inlet itself is ultimately moved
either in or out into the tidal delta stor-

-age bins. Since the ebb currents are gen-
erally the dominant inlet force, most sand
moving into an inlet will ultimately be

B lStanley R. Riggs, Geology of the Natural
Beach System, Sanibel Island, Florida 1975.

2Duane Hall and Associates, ‘1975, 01ted in J.B. Mor-
rill and W.K. Byle, Jr., "Preliminary Survey of the
Marine Ecosystem Surroundlng Sanibel Island," 1975.

" prohibited.

deposited in the offshore ebb delta. The
. shape of the ebb delta and the sediment
movement within ‘the delta is then strongly
controlled by the interaction of the ebb -
and flood currents: with the offshore wave
system and the longshore currents. The
sand stored in the ebb delta is now avail-
able for littoral transport onto the down-
drift beach system. "Also, high energy
storms ‘and floods flush out the inlet and
move the sand laterally to be used to ab-
sorb the storm energy in'the'adjacont fore- -
beach areas. Thus an inlet system plays an
important role in sediment storage for use
as. an ‘energy sponge during storms and has
built-in sediment bypass mechanisms. Con-
sequently, inlet systems represent an in-
‘tegral part of the overall sediment. budget
‘0f the coastal system and cortribute to the
overall natural ability of the system to
roll with the energy punches with minimal
adverse. effects. Modification and/or sta-
bilization of an inlet will limit or elim-~
~inate this ability, increasing the poten-
tial for accelerated shoreline erosion re-
sulting from major storms.™

"All standards for the Gulf Beach Ridge Zone should

be applied here with several further restrictions on
changing or developing this darea. Permanent human
settlement in this high hazard area should be re-
stricted -to very low density or prohibited if possi-
ble. Any activity which would result in the altera-
tion of or.interference with inlet dynamlcs and
Island building functions in “this area should be

The precise boundaries of this area
should be. determined by a detailed geological survey.

Mid-island Ridges Zone

~This zone comprises the major ridges along the central

axis of the Island and includes the highest topo-=
graphic elevations. In most areas this' zone divides
the -Bay-Mangrove watershed from the Interior Wetlands
watershed. Like the Gulf Beach Ridge, this zone is
also important in providing storm and flood protec—
tion; in recharging the fresh water, aquifer, and in
preventing degradation of water quality. This zone

is the most tolerant. for urban development with the
application of regulations set forth in Article 3 of
the Plan to protect crucial health, safety and wel-~
fare functions. . Excavation which results in lowering
the elevation of the ridge or in penetration of the
aquiclude is prohibited. Storm runoff from paved or
developed areas is to be retarded and dispersed slowly
to the natural hydrologic system. Natural drainage
channels are not to be disrupted or altered. The use

-lgtanley Riggs, op. cit.
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GULF BEACH

FRONT BEACH | BACK BEACH

GULF

_INTERIOR WETLAND BASIN

- BEACH -
RIDGE =

"UPLAND LOWLAND'

UPLAND

'MID-ISLAND RIDGES

- The Gulif Beach.Zone includes the area between the

. state setback line and the city boundary 300’ offshore.
There are two subareas within this zone—the Front
Beach-and ‘the Back -Beach.” The'Front Beach:extends
from the.city_limit to Mean High -Water.. Sand in this
subarea is in constant: motion,. Sand :migrates between
the berm and offshore bars and is transported by iong-_
shore currents.. The Back Besdch comprises that area
between. Mean High Water and the the state setback: .
line. . Sand in:this subarea is. moved by wind and water
and stabilized by vegetation, forming low dunes.

The Guif ‘Beach Ridge Zone
is the major ridge imme-
diately behind ‘the beach,
It is stabilized by densé
vegetation.. Blind Pass— -

a subarea within this
zane—is of very recént
formation and. susceptible

- ta dramatic change;

The Interior Wetland Basin Zone is the interior bowl-which serves as a fresh water

* reservoir. . It-is composed of-parallel systems of ridges-and swales with’corresponding
‘bands of: vegetation. . There are two sub-areas within this zone =~ lowland and upland. -
The lowland area is composed of low: ridges and wide swales and experiences extended .
periods of flooding each year. The- upland consists.of higher, broader ridges and -

narrower swales, and is chiaracterized by less frequent floading and more upland

. -vegetation types.

CLIMATE B

The Mid-Island’ Ridges ‘Zone camiprises the
major ridges along the-central axis-of the
Island and includes the highest elevations.
In-most areas this zone divides the Bay-
Mangrove watershed from the Interior
Wetlands watershed,

CLIMATE CLIMATE . CLIMATE
" Salt Spray . 7 Sait’Spray
GEOLOGY _GEOLOGY GEOLOGY (GEOLOGY
Oxidized barriér sands and shells : 1
i ) ’ 1  suBsu YDROLOGY SUBSURFACE
SUBSURFACE HYDROLOGY g&\;(%s#gféxé:\g SUBSURFACE H HYDROLOGY .

Saline’ Shallow Aquifer

Fresh. Water Table /Aquifer

resh Water Table Aquifer

SURFACE HYDROLOGY
Mean High Water

<10 Year Storm Flooding

SURFACE HYDROLOGY

Seasonally Flooded:

- SURFACE HYDROLOGY

Seasonal High Water Table at Surface

SURFACE HYDROLOGY

25 Year Storm Flooding

10 Year Storm Flooding -

10 Y

ear Storm Flooding

Seasonally Flooded

10 Year Storm Flooding
S

SOILS
Oxidized Barrier S8ands and Shells

VEGETATION

Widely scattered herbaceous vegetation and shrubs. ..
Sea Oats, railroad vine, sea spurges, beach plum, sea
purslane, bay cedar, yucca, salt bush. " Invasion of
‘Australian Pine. E

WILDLIFE .
Loggerhead Turtle, Bottle-nosed Dolphin, Otter, Manatee,
Brown Pelican,. Snowy -Egret,’ Red-breasted Merganser,
American Oystercatcher, Semipalmated Plover, Piping
Plover, Snowy Plover, Wilson’s Plover, Black-bellied
Plover, Ruddy Turnstone, Willet, Knot, Least Sandpiper,
Dunlin, Semipalmated Sandpiper, Western Sandpiper,
Sanderling, Herring Gulf, Ringbilled Gull, Laughing

Gull, Forster's Tern, Least Tern, Royal Tern, Sandwich
Tern, Caspian Tern, Black Skimmer,

SOILS
Thin Organics-

VEGETATION

Sea grape, yucca, bay. cedar,
saltbush, marsh. elder, -
cabbage palmetto, wax.
myrtle, coconut palim,.
Invasion. of "Australian Pine.

WILDLIFE .

Box Turtle, Gopher Tor-
toise, Green Anole, Key
West: Anole, Five-lined
Skink, Six-lined. Racerunner,|
Mangrove Watersnake,
Black Racer, Indigo-Snake,
Coral Snake, Southern
Toad, Green Treefrag,
Squirrel Treefrog, Bob-
white, Smooth-billed Ani,
Red-bellied Woodpecker,
Great Crested Flycatcher,
Purple Martin, Fish Crow,
Starling, White-eyed

Vireo, Prairie Warbler,
House Sparrow, Car-
dinal.

i

SOILS o
Organics over. Sand - Marl

VEGETATION .
Vegetation varies according to elevation and water levels.

Swéles: Cordgrass, sawgrass, andropogon, water hyssop, buttonwood, cattails, spat-
terdock, hydrilla, chara; duckweed, wigeongrass.

- Low ridges: Marsh efder, leather fern, wax myrtle, cabbage palmetto.

Invasion of Brazilian pepper and. Australian Pine.

WILDLIFE !
American. Alligator, Box Turtle, Chicken Turtle, Soft Shell Turtle, Green Ancle,

Key West Anole, Five-lined Skink; Florida Watersnake, Ribbon Snake,. Southern
Toad, Green Treefrog, Squirrel Treefrog, Southern Leopard Frog, Pig Frog, Opossum,
Armadillo, Marsh Rabbit, Sanibel Rice Rat, Sanibel Cotton Rat, Raccoon, Otter,
Florida Bobcat, Pied-billed. Grebe, Anhinga,:Least Bittern, Mottled Duck, Blue-winged
Teal, King Rail, Virginia Rail, Sora, Common Gallinuie, Killdeer, Spotted Sandpiper,
Common Snipe, Belted Kingfisher, Long-billed Marsh. Wren, Swamp Sparrow.

| SOILS
Thin Organics

VEGETATION e
West: Indian Flora, Cabbage palmetto, . -
saw palmetto, seagrape, gumbo.limbo,
Jamaica dogwood, Florida.privat, wild lime,:
strangler fig, wild. coffee, myrsine, joewood,
wax myrtle, sea oxeye, poison: ivy, Virginia
creeper,.prickly pear cactus, bowstring .
hemp, century plant. 'Invasion of-Australian
Pine, Brazilian pepper,.and cajeput.

WILDLIFE

Gopher Tortoise, Green Anole, Key West
Anole, Five-lined. Skink, Six-lined Racerunner,
Biack- Racer, Indigo Snake, Coral Snake,
Diamondback Rattlesnake, Southern Toad,
.Green Treefrog, Squirrel Treefrog, Opossum,
Armadiilo, Marsh Rabbit, Sanibel Rice Rat,
Sanibel Cotton Rat, Fiorida Panther, Flor- |
ida Bobcat, Bobwhite, Smoothwilled Ani,
Red-bellied Woodpecker, Great Crested Fly-
catcher, Purple Martin, Fish Crow, Starling,
White-eyed Vireo, Prairie Warbler, House
Sparrow, Cardinal.

i




' MANGROVES

TIDAL FLATS

MANGROVES MANGROVES

BAY BEACH

“The Mangrove Zone includes all areas of.red, black and white mangroves, as well as

the tidal flats and hardwood hammocks within them. -Much of this zone, including: «..
all areas of red mangrove, is subject to daily tidal flooding. Other areas of the zone are -
subject to extended penods of ﬂoodmg every year, -

CLIMATE - R ] .

. GEOLOGY- N
Oxidized Barrier Sands and Shells

SUBSURFACE HYDROLOGY

“and Shells
| ———

The Bay Beach Zone extends from
the city’s boundary 300" into the
bay to a setback line approximately
100" behind the Mean High Water.
Line. It'is'a lower energy beach

I than the Guif Beach, and includes

areas of marine grasses on the
bay bottom. It includes both
sand beach and mud beach:

CLIMATE

GEOLOGY
Muds, Organic | Materials, Sands

SUBSURFACE HYDROLOGY

' Saline Shallow Aquifer
T

SURFACE HYDROLOGY .
Mean. High Water ’ <

SURFACE HYDROLOGY

10 Year Storm Flooding

v S TSl
25 Year Storm Flooding [

SOILS
Peat Deposits  Salt Flats

VEGETATION R . :
Mostly mangroves with hardwoods at higher elevations. Vegetation responds to ele-
vation and tidal patterns. ‘Red. mangroves predominate to the mean high tide line,
‘hlack mangroves predomlnate to sllghtly higher elevatlons above the mean high tide
line, X

Red mangrove, black mangrove, whlte mangrove, buttonwood. Seagrape, gumbo
Ilmbo, palmetto

WILDLIFE

--American Alligator, Green ‘Anole, Mangrove Watersnake, Marsh Rabbit, Otter, Florida
Panther, Manatree, Bottle-nosed, Dolphln Brown Fellcan, Double-crested Cormorant,
Great Blue Heron, Green Heron, Sriowy Egret, Louisiana Heron, Little Blue Heron,
Black-crowned Night Heron, Yellow-crowned Night Heron, White Ibis, Roseate Spoon-
bill, Lesser Scaup Duck, Red-breasted Merganser, Bald Eagle, Osprey, Clapper Rail,
American OQystercatcher, Piping Plover, Snowy Plover, Wilson’s Plover, Blackbetlied
Plover, Ruddy Turnstone, Eastern Willet, Laughing Gull, Least Tern, Black Skimmer.

SOILS
Muds, Organic Matenals, Sands
and Shells

VEGETATION
Sand beach: Sea oats, railroad
vine, sea spurges, beach plum,

_sea purslane, bay cedar, yucca,
salt bush. Invasion of Australian

Pine i
Mud beach: Red mangroves
Submerged beach: Marine grasses

WILDLIFE

Loggerhead Turtle; Bottle-nosed
Dolphin; Otter, Manatee, Brown
Pelican, Snowy Egret, Red-breasted
Merganser, American Oyster- g
catcher, Semipalmated Plover,
Piping Plover, Snowy Plover,
Wilson’s Plover, Black-bettied
Plover, Ruddy Turnstone, Wiliet,
Knot, Least Sandpiper, Dunlin,
Semipalmated Sandpiper, Western
Sandpiper, Sanderling, Herring .
Gull, Ringbilled Gull, Laughing
Gull, Forster’s Tern, Least Tern,
Roval Tem, Sandwich Tern,
Caspian Tern, Black Skimmer.
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GULF BEACH

FRONT BEACH BACK BEACH

INTERIOR WETLAND BASIN

UPLAND LOWLAND UPLAND

MID—ISLAND RIDGES

The Gulf Beach Zone includes the area between the state
setback line and the city boundary 300’ offshore. There
are two subareas within this zone—the Front Beach and
the Back Beach. The Front Beach extends from the city
limit to Mean High Water. Sand in this subarea is in con-
stant -motion.” Sand migrates between the berm and off-
shore bars and is transported by longshore currents.” The
Back Beach comprises that area between Mean’ High Water
and the state setback line. Sand in this subarea is moved
by wind and water and stabilized by vegetation, forming
tow dunes.

FUNCTIONS

Storm Protection

Shoreline Stabilization
Maintenance of Marine Life
Maintenance of Wildlife . -

The Gulf Beach Zone is the Island’s first defense in storm
and flood when the impact of storm waves erades the-sand
reservoirin the berm. The low dunes of the Back Beach
are a reservoir-of sand which may be eroded after the berm
in a severe storm, thus protecting praperty further inland
on the Beach Ridge. The natural profile of the Gulf Beach

Undistrubed, it isin a state of balance with natural forces,
thus “'stabilizing”" the shoreline. - The Front Beach supports
the marine life for which Sanibel is famous, and is an im-
portant feeding area for island wildlife. The low dunes of
the Back Beach are an important nesting area for wildlife,
the loggerhead turtle being a prime example.

ELEMENTS ESSENTIAL TO FUNCTIONS

Storm Protection and Shoreline Stabilization:

—Natural profile of beach -
—S8and reservoir in berm, bars and dunes . - -
—Gradual and dispersed runoff from land

—tLongshore sand movement

—Hardy dune vegetation

-] Maintenance of Marine Life
—Access to beach.
—Good water quality

Maintenance of Island Wildlite
—Access to beach

—Good water quality
—Abundant marine life

Zone is a response to processes of wind, currents, and waves.

The Gulf Beach Ridge Zone
is the major ridge immedi-
ately behind the beach.

It is stabilized by.dense
vegetation. Blind Pass—a
subarea within this zone—
is of very recent formation
and susceptible to dramatic
change.

FUNCTIONS

Storm Protection

Flood Protection

Shoreline Stabiiization

Maintenance of Water
Quality

Maintenance of Fresh
Water Systern?

The Gulf Beach Ridge is

a dike which buffers flood
tides and storm winds, pre-
vents increased flooding:
in the interior {unless over-
topped by waves} and con-
tributes to shoreline sta-
bilization. Water quality
is maintained by the fil-
tering function of soil and
vegetation, Much fresh
water runoff enters the
ground in the Gulf Beach
Ridge Zone, halting. inward
intrusion of salt water from
the Guif and thus main-
taining the extent of the
fresh water lens.

i
ELEMENTS ESSENTIAL
TO FUNCTIONS
Starm Protection and Shore-
line Stabilization:
—Shoreline stabilization -
and storm protection
functions of the Gulf
Beach Zone
—Natural configuration
and elevation of ridge
—well established hardy
vegetation

Maintenance of Water
Quality

' —Gradual and dispersed

runoff

—Filtration of runoff
through vegetation and
soil

Maintenance of Fresh Water-

System:

—Recharge of runoff ta
fresh water lens

—Drainage of runoff to
interior wetland

—Aquiclude between shal:
low saline.aquifer and
fresh water lens.

The Interior Wetland Basin Zone is the interior bowl which serves as a fresh'water reservoir. -

It is composed of parallel systems of ridges and swales with corresponding bands of vege-
tation. There are two sub-areas within this zone—lowland and-upfand.: The lowland
ared is composed of low ridges and wide swales and experiences extended periods of
flooding each year. The upland consists of higher, broader ridges and narrower swales,
and is characterized-by less frequent flooding and more upland vegetation types.

FUNCTIONS

Flood Protection

Maintenance of Water Quality
Maintenance of Fresh Water System
Maintenance of Island Wildlife

Since the elevation of the Interior Wetland Basin is lower than the adjacent zones, it serves
as a storage area for flood waters until they are absorbed into the aqunfer Water Quality
is protected by the filtering function of soil’and vegetation. This zone is crucial-to the
maintenance of the fresh water lens. 1t also has the capacity to maintain and improve
water quality, and provides food, shelter, water, and nesting areas to wildlife, including
the American alligator.

 ELEMENTS ESSENTIAL TO FUNCTIONS

Flood Protection:
—Water storage capacity
—Free-flowing water circulation

Maintenance of Water Quality

—Free-flowing water circulation

—Gradual and dispersed runoff

—Filtration of runoff through vegetation and soil
~Restriction of industrial and domestic wasteés discharged into interior wetland
—Water quality function of Guif Beach Ridge and Mid-Island Ridges Zones

Maintenance of Fresh Water System:

—Recharge of runoff to fresh water lens

—Sufficient water levels

—Agquiclude between shallow saline aqulfer and fresh water lens
—Free-flowing water circulation

Mainténance of Wildlife:
—Good water quality
—Fresh water system

* —Access to water

—Native vegetation of valué to wildlife

The Mid-!sland Ridges Zone comprises the
major ridges along the central axis of the
Island and includes the highest elevations.
{n most areas.this zone divides the Bay-
Mangrove watershed from the interior Wet-
lands watershed. -

FUNCTIONS

Storm Protection

Flood Protection

Maintenance.of Water Quality’
Maintenance of Fresh Water. System

The elevation of the Mid-island Ridges Zone
provides flood protection. This zone helps
maintain water quality. by the filtering func- -
tions of soil and vegetation. - Much fresh water
runoff enters thé ground in the Mid-Island
Ridges-Zone, halting inward intrusion of

salt water.from the Bay and thus mamtam-

ing the fresh water lens.

ELEMENTS ESSENTIAL TO FUNCTIONS

Flood Protection:
—Elevation of ridge

Maintenance of Water Quality:
—Gradual and dispersed runoff

—Filtration of runoff through vegetatlon and
soil

Maintenance of Fresh Water System?

—Recharge of runoff to fresh water tens

—Drainage of runoff to interior wetland

—Aquiclude between shallow saline aquifer
and fresh water tens

—Elevation of ridges
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=Clay or Mar] Confining Layer>

25 Year Flood Tides
10 Year Flood Tides

™~
-” Muds, Organic Materials, Sands.and Sheil

MANGROVES

MANGROVES ~ ~ |TIDAL FLATS|  MANGROVES

BAY BEACH

The Mangrove Zone includes all areas of red, black ahd white mang’roves,las well as the
tidal flats and hardwood hammocks within them. Much of this zone, including all areas
of red mangrove, is subject to daily tidal flooding. Other areas of the zone are subject

to extended-periods of flooding every year. -

FUNCTIONS

Storm Protection

Fiood Protection ~

Shoreline Stabilization

Maintenance of Water Quality }
Maintenance of Marine Life . . .
Maintenance .of Wildlife - ¥

The dense canopy and roots of the mangroves buffer storm winds and tidal surges.. The
arching prop-roots of the red mangrove and the roots of the black mangrove t_rap 'su_adlments

> and stabilize and extend the shoreling..- Mangroves preserve water quality by flltermg'suspenFled
material and assimilating dissolved nutrients. Mangroves maintain the highly productive marine
ecosystem and provide food, shelter, and nesting areas for wildlife.

ELEMENTS ESSENTIAL TO FUNCTIONS
Storm Protection, Shoreline Stabilization and Land Building:‘
—Healthy mangroves

Maintenance of Water Quality: N
—Healthy mangroves :

—Restriction of domestic and industrial wastes discharged into Mangrove Zone

~-Water circulation

Maintenance of Marine Life: - .
—Healthy mangroves
—Good water quality

Maintenance of Island Wildiife:
—Healthy mangroves
—Abundant marine life

ECOLOGICAL ZONES:FUNCTIONS

The Bay Beach Zone extends
from the city's boundary 300
into the bay to ~'a setback line
approximately 100 behind the
Mean High Water Line. t'isa
lower energy beach than the -
Gulf Beach,and includes areas
of marine grasses on the bay
bottom. It includes both sand -
beach and mud beach.

FUNCTIONS

Storm Protection

Shoreline Stabilization
Maintenance of Marine Life .
Mainteannce of Wildlife

The Bay Beach Zone buffers the
impact of storm waves.. The
natural form of the Bay Beach

is a response to natural processes
of wind, currents, and waves.
Undisturbed, it is in a state of
balance with natural forces,
thus “stabilizing” the shore-
line.- The Bay Beach is a feed-
ing area for istand wildlife.

Beds of marine grasses in sub-
merged portions of the beach
are important nursery and
feeding areas for marine life.

ELEMENTS ESSENTIAL TO
FUNCTIONS

Storm Protection and Shoreline

Stabilization:

—Natural profile of beach

~Gradual and dispersed runoff
from land

—Longshore sand movement

~Hardy beach vegetation

Maintenance of Marine Life:
—Mangroves

—Marine grass beds

—Access to beach

—Good water quality

Maintenance of Wildlife:
—Access to beach
—Good water quality
—Abundant marine life

The Plan
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Management Guidslines

Storm Protection and Shoreline Stabilization
Maintain natural profile of beach bars, berm, and dunes:
= Prohibit removal of sediments from beach,
— Prohihit construction of any sort on Front Beach.
~ Prohibit construction on Back Beach except to provide beach access.
-~ Restrict public neach eccess to elevated walkways over the Back Beach,
Maintain sand reservoir in bars, berm, and dunes:
— “Prohitnt removal of sediments from beach.
Maintzin natural patterns of gradual and dispersed cunoff from land:
— Restrict runoff from paved and developed areas onto beach.
Allow for.longshore sand movemnt:
— Prohikit construction of grains or any other structures which inhitit or prevént
sand movement,
Maintain hardy dune vegetation:
—~ Restrict public beach access 10 elevated waikways over the Back Beach.
- _Prohibit clearance af hardy native vegetation.
— Aéplace Australian Pines on Back Beach with hardy native dune vegetatian.
Maintenance of Marine Life and Wildlife
Maintain access fo heach from water.
good watet quality:
- Prohihit discharge of insufficicntly treated domestic ar industrial wastes.
< Restrict runoff from pavid and developed areas onto beach.

Mangement Guidelines

Storm and Fiood Protection,
and Shorsline Stabilization

Maintain rigtural profile and elevation af
ridge:
~ Prohibit development which would
lawer existing elevation.
Maintain hardy native vegetation:
= Resiiict clearance of existing native
vegetation.
— Establish hardy native vegetarion in*
areas which are not well vegetated.
- Replace Austratian Pine with hardy
native vegetation whenever possible
intain storm protéction and shoreliae
stabilization funetions of Guif Beach:
— Restrict runaff from paved or de-
veloped areas from draining onta
the Gulf Beath Zone.

Maintenance of Water Qualit
‘Maintain gradual and dispersed runoff:
— Retard and disperse runoff from
paved and developed areas.
Filter runoff from paved and developed
areas through vegatation and soil:

" Limit cleared and impervious arcas.
Maintenance of Fresh
Water System
Maintain drainage to interior wetland:

- Restrict alteration of existing na-

tural drainageways,
Maintain integrity of aquiclude between
saling aquifer and fresh water leas:

—. Prahibit excavation of squiclude.
Maintain recharge of fresh water fens:

— Limit cleared and impervious areas.

~ Retard runoff over parous soils.

Management Guidslines

Flood Protection - =
Maintain water starage capacity of the Isiterior Wettand Basin:

~ Prohibit development activities which would result in a reduction of freshwater storage capacity,
Maintain natural free-flowing patteens of water circatation:

~ Do not impede or impound water fow. .

—improve the Saribet River system to provide for a continuous free-Howing stream.

Maintenance of Water Quality
Maintain natural free-flowing patteras of water circulation:
- See guidelines above
Maintain natural patterns of gradual and dispersed runoff:
-~ Retard and disperse runoff from paved and developed areas
Filter runoff from paved and developed areac through vegetation and toit:
~ Limit cléared area and impervious surfaces
Regulate quality of domestir and individusl wastes discharged into Interior Wetland Batin:

= Provide that all released effluent be of waler quality equal to that achiaved by, advanced treatment,

Maintenance of Fresh Water System
Maintain recharge of runoff 10 freshwater fens:
— Limit cleared area and impdryious surfaces.
_ Retard runoff over pofous solis.
Maintain sufficient water levels to prevent salt water intrussion. B
Meintain integrity of aquiclude between shaliow saline aquifer and freshwater fans:
—. Prohibit excavation of the aquiclude.
Maintain natural free-flowing patterns of water cireulation:
— See guidelines above,

Maintenance of Island Wildlife
Maintain good water quality:
— See guidelines above.
Maintain fresh water system:
— See guidelines above.
Maintain wildlife access to water:
T wildlife corridors connecting conservation areas with Sanibel Slough.
— Provide for wildlifz movement along Sanibel Stoug
Maintain native vegetation of value to wildlif2:
— Restrict.clearance of vegetarion valuable 16 wildlite.
~ Remove exatic plant species which out compete or displace native species.
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BAY BEACH

Storm Protection and Shoreline :

Management Guidelines

from beach.:

~ Prohibit cortstruction on beach whirh would

Maintain natural profile of beach:

— Prohibit removal of sediments

result in change of the natural beach profile.
— Restrict public actess over vegetated oras of

beach o efevated walkways,
Maintain hatural patterns of gradual and dis:

perséd runoff from fand:

—  Restrict runott to beach from developed areas

Aflow for longshore sand movement:

structuses which inhibit sand movement.

— Prohibit canstruction of groins or any other
Mazintain hardy beach vegetation:

beach to clevated walkways:
— Prohibit cleargnré of native brach végetation

" Replace- Australian Pines on the beach with

- Restrict public access over vegetated areas of
hardy native vegétation.

Maintenance of Marine Life and .

Wildlife

Jand Ridges and Mangrove Zone,

domestic and industial wastes,
~ Prohibit runoft from paved and developed

cess hy wildlife or marie life

Maintain good water quality:

— Mainrain good water quality. (See betow.}
Maintain wildlife and maine life-access 10 beach:
- Prohibit construction on beach limitirg ac-
— Prohibit discharge of insufficiantly weated

~ Maintain water quality functions of Mid

Maintain cxisting mangroves on beach:

&)
e
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MANGROVES

MANGROVES

TIDAL FLATS

MANGROVES

Storm Protection Shoreline Stabilization

Mzintain heslthy mangraves:

Management Guidslines

, Land -Building -

< Protect.mangroves.

excavation cr filli1g.
- Mgintain gooc water gualiiy.
Maintain Water Quality

Maintain healthy mangroves:

- Restril

— Provide that afl water or other effluent which is seleased be of water quality equal 1o that achieved by advanced treatment piior to

— See guidelines above. -
" Regulate quality of domestic and industrial wastes discharged inté Mangrove Zone:

' Elevate roads and pathways 5o as Aot 1o impound or impede water flovi,
~ Maintain cxisting natuzal patterns of fresh water sunoff from interior.

Maintain water quality funclion of Mid-sland Ridges Zont:

" its release. )
Mamtain natural patterns of water circulation: =

— Refer 1o guidelines for Mid—lsland Ridges Zone.
Maintenance of Marine. Life and Wildlife

Maintain healthy mangroves:
" See guidelines above.

Maintain water quali

e

— See guidelines above.

RCH
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MID-ISLAND RIDGES

Management Guidelines

Flood Protection

<. Prohibit development activities which would result ia Towcring

Maintain cxisting elavation of fidge:

elevation of ridge.

Maintenance of Water Quality
Maintain gradual and dispersed runoff:

. Retard and disperse runoff from paved and develaped arcas.
Filter runoff from paved and developed aress through vegeiation

and soil:

~ Limit amount of cleared acea‘and impervious surface,

~ Retard runoff over porous soils.

Maintenance of Fresh Water System

Maintain recharge of runaff o fresh water lens:

~ Limit cleared area and impervious surfaces.

— Retard runoff over porous soils.
Msintain drzinage of runoff to intesior wetland:

—. Restrict alteration of existing natural drainageways.
Maintain integrity of aquiclude between shallow saline aquifer and

fresh water fens:

= Prohibit excavation of the aquiclude.

MANAGEMENT GUIDELINES

ECOLOGICAL ZONES
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of septic” tanks, impervious paving, and the clearance
of native vegetation is severely restricted. -

Filled Land

This is a man-made zone, created artificially by dis-
turbing the ‘natural.‘topography .and vegetation of an
area for real: éstate development purposes. “In most
cases the area delineated on the maps of Ecological
Zones has been elevated to approximately five feet .
above mean sea level either by importing fill & |

or by -excavation within the-site area. The pur-

- pose of such modifications to the 1andscape has

' - been to transform low lying land that is often wet’
and unsuitable for development into high dry land’
associated in some cases with lakes, lagoons and
canals formed by dredging below: the water table.

For planning purposes, only. the larger ‘areas of
.filled lands were mapped; thereby excluding

spoil areas from mosquito.‘ditches and canals that"™
did not cover extensive areas. “Some of the areas -
have ‘been filled for twenty years or more, S0’
thdt grasses and woody plant materials have
established. .Other areas that. are more recently '
filled are bare but for the 1nva51on of scatter-
—ed weeds.

Permitted land uses and development intensity for’

" such development are described in 2:5:1'and 2.5.2
and regulated by Article 3 of the Comprehen51ve

s Plan. o o ) ) .

DELINEATION OF ECOLOGICAL ZONES

In order to map thHe ecological zones, the plan-
ners -dependéd heavily upon published sources
available during the summer of -1975 and field
-studies. : .These included U.S8.G.S. topographic
mapping with five foot contour interval, aerial
photographs, recommended coastal construction
setback by the Department of Natural Resources,
State of Florida, and studies by’ natural scien-
tists for-Sanibel-Captiva Conservation  Founda-
tion. .The boundaries of the zones are shown .on

the Ecological -Zones, Existing map. The City

is -undertaking a program to provide a one-foot
topographic: survey of the entire C1ty “and, ‘upon
Ats completion, will review and revise as-

- ‘appropriate all of thé boundaries on-a City-wide
basis. ~Until that-:can be accomplished no evidence
regarding potential shifting-of zone boundaries
should be accepted to avoid prejud1c1ng rights. of
neighbors. Appllcatlons for permits received prior
to the revision of the boundary lines but not decided
prior to such revision, will be decided on the basis :
of the revised boundary lines.

Gulf Beach

The delineation of the Gulf Beach Zone is based upon
setback recommendations by ‘the State of Florida De-
partment of Natural Resources presented to the City

~ during 1975. -The setback line was determined on the

basis of beach proflles and shoreline dynamlcs and is
intended to protect the beach zones from environmen-:
+al degradation and construction.. The Gulf Beach
Zone is characterized by widely spaced-non-woody
plants and semishrubs, Sea spurge, sea purslane and

‘sundrops are common perennials.” Railroad vine occurs

quite frequently, along with sea oats and grass.
Beach plum,bay ‘cedar, yucca and salt bush are shrub
and semishrubs plants found along the beach stand.
Australian -pines have been naturallzed and spread
along the upper portions of the beach.

Bay Beach : R -

The delineation of the Bay Beach Zone is based .on

a 50 :foot-setback from the Mean-High Water Line along
the Bay Shore. Detailed examination of- beach pro-
files and shoreline ‘dynamic¢s similar to-that conduc-- -
ted by the State along the Gulf Beach was -not under-
taken. - However, since the Bay -Beach is :less dynamic
than the Gulf Beach, which -averages a 200 foot set-
back, a smaller setback  was chosen:- It is recommend-

~ed-that in the.future the City of Sanibel conduct a

survey using similar criteria to those employed by |
the State. Typical vegetation on the Bay Beach -
from Lighthouse Point to Woodring: Point is the
same ‘as that’ found on the Gulf Beach. These in= .-
clude sea spurges, sea purslane, sundrops, rail=-

_road vine, yucca, salt bush and Australian pine. .

Gulf Beach Ridge - .- . ' i : : !

The delineation of the Gulf Beach Ridge Zone 'is
based upon studies by the Conservation Founda- -
tion —-= "Environmental Habitats" map ("Beach
Ridge") '=- and on U.S.G.S. topographic survey
which was used to delineate areas at or -above
five feet elevation. Some of the species char-
acteristic of the beach stand -are also character-.
istic of the ridge. These include: yucca, bay
cedar, salt bush and a few of the herbaceous
perennials. - Also cabbage palm, sea grape, wax
myrtle and the ubiquitous ‘Australian pine can be

'found here.

Special Blind Pass

The dellneatlon of the Special Blind -Pass Zone

is-based on a study of shoreline -changes in'the
Blind Pass area over the past 100 years (Duane

Hall "Associates,. 1975) .- The Blind Pass area is
adjacent to the Blind Pass Inlet most of which

has been deposited or subject to major changes

over the past: 100 years.



The vegetatlon of thls area is very much the

same -as that of the Gulf Beach Rldqe,,althouqh -
there is much more Australian pine and only a:
small area of cabbage palm, sea grape, wax
‘myrtle and marsh elder.

"Mid-Island - Ridge-

The ‘delineation-of the Mid-Island Ridge Zone- is

. based on the Conservation Foundation's "Environ-.
-mental Habitats" map and on the U.S.G.S, topograph--

ic survey to delineate areas at or above flve feet

elevation.

Species of the West Indian flora and.several intro-
duced trees are characteristic of this area. In-
cluded in the desirable woody native category are
cabbage palm, saw palmetto, gumbo limbo, sea grape,
.Jamaica dogwood, Florida privet, wild lime, .stran-
gler fig, wild coffee, myrsine, . joewood, wax myrtle,
bow string, hemp, century plants and air plants.
Vines such-as virginia creeper and poison ivy are .
common while several perennials can be found as well.
Brazilian pepper, Australian-pine and cajeput have
invaded the ridge, frequently displacing the West
Indlan vegetatlon. ]

lnterior Wetland: Lowland

The delineation of the Lowland Interiorx Wetland Zone
is based primarily on that area of the interior
identified as "wetland" by the 1975 Johnson Engin- -
eering study of the Sanibel Island Fresh Water Man-
agement area for the Sanibel-Captiva Conservation
Foundation. This "wetland" area experiences a sea-
sonal high water table at the ground surface or
higher. Additional areas of lowland interior wetland
were identified by natural scientists in their 1975
studies -for the Conservation Foundation and identi-

- fied 'in their "Environmental Habitats" map. - The low
swales in' the wetlands are vegetated with cordgrass,
saw grass, sea purslane and buttonwood frequently
invaded by Brazilian pepper.

Interior Wetland: Upland

The delineation of the Upland Interior Wetland Zone
"is based on the Conservation Foundation's
"Environmental Habitats" map and is subject to
occasional high water table and flooding and is
generally less than five feet elevation. On
slightly higher and drier ground, salt bush,
marsh elder, leather fern, wax myrtle and cabbage
palm grow. Chara spp, Hydrilla spp, duckweed and
wigeon grass are aquatic plants associated with
inland pools and canals. . Brazilian pepper has
successfully invaded both the lowland and upland
while Australian pine is confined to the slightly
higher shell ridges. -

- for environmental management -in all zones.

. - T o - The Plan

Mangroves

The delineation of the Mang¥ove Zone is based on
the map:of mangrove areas provided by Conserva-
tion Foundation consultants. This map was re-
fined by reference to a 1" = 800' aerial photo-
graph flown in the ‘summer of 1975.- This zone R
ineludes -all areas of buttonwood, red, black and
white mangroves., A few woody and non-woody .
species occur in conjunction with red, black and
white mangroves. Air plants and orchids grow
epiphytically while sea oxeye is common and wax
myrtle and bay cedar occur sporadlcally in the

understory.

It is apparent from the preceding descrlptlons
‘of ecological zones that some zones are more
tolerant of development than others.  The charts
describing Ecological Zones. (2.3.1-3(a) (b)(c)
summarize the conditions; hazards; guidelines

It is
clear that extensive areas of ‘Sanibel are not
suitable for urban development and that in most
cases health, safety and welfare and- environ- . )
mental protection will only be achieved by strict
adherence to the performance standards described
in Article 3 of the Plan.

Filled Land -

The delineation of Filled Land Zone is based upon
aerial photographs; maps of Historical Ecological
Zories by Conservation Foundation Studiesl, and field -
inspection by the planning consultants. Determina-
tion of these areas was on the basis of land that
had apparently been disturbed by topographic charge
_and clearlng of vegetation for real estate develop-
ment purposes. Only those areas where such activi-=
ties were apparent over a large area and achieved an
elevation of approximately five feet above mean sea’
level were included. Several categories of filled
land exist within these areas including séme which
have variations in topography, vegetatlon, and water
bodies.

B. PLAN FOR THE PRESERVATION OF ECOLOGICAL FUNCTIONS
RELATING TO HEALTH, SAFETY AND WELFARE

The plan for the preservation of the ecoclogical
functions of the Island of Sanibel is provided for
through the adoption of the development regulations
and performance standards set forth in Article 3 of
the Plan. A map -identifying the various ecological
zones is officially -adopted along with specific
standards for development, based on the ability of
each ecological zone to tolerate such future devel-
opment.

lvgsanibel National-Systems Study"‘by John Clark,
Project Director, The Conservation Foundation.
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" . Ao ' ! ) : mitting seepage of salt water into the ground
Sectlon 2.3._2. Coastal_zone : water system. - The salt intrusions can, if per-
: - F:r()tfa(:t|()'1 i ) mitted to continue, cause a marked change in S

i ’ : the ecosystem of the Island.

SeCtlon 2-3-3: Wetland PrOteCtlon An appropriate balance must be achieved between
' ‘ ’ ) - . ’ the management requirements of ‘the interior
A. BACKGROUND DISCUSSION. T : wetlands and the safety of the Island res:.dents. :
B. THE'HYDROLOGY T - § & : ) It is possible that a water level of about 3.0
h ) feet could: possibly be maintained if more con-
G'VEGETAT1ON ! : trol' structures and outflow barriers were in-
D. WILDLIFET ) - stalled.  Missimerl suggests - that setting the’
E. WATER LEVEL : . ) PR water stage at.3.0 feet at thé existing control
S S ' structure would not be adequate to achieve the’
3.0 feet level throughout the wetland and that

- The wetlands "serve as anvintegral pait'of
the water level would have to be controlled in-

this*Island's natural-system, without which. S -
- its whole ecology: would suffer. The key to : . steps.
their health rests in establishing an appro-
priate water:level and protectlng water:
quality. “A‘water ‘level (equal to the level. "
of the "hard pan’ under buttonwood ‘ridges as
suggested by Tabb and Roessler) would allow

Therefore once the water table is initially

- adjusted to 2. 5 feet above msl, - some of the
major. problems now evident in Sanibel will: be
automatically amellorated It is likely, how-

" ‘year-round populations of insects “to-thrive- SR . ever, that-specific action will have to. be ' .
while permitting-native marsh vegetation to taken to eradicate as completely as possible.
‘prosper. : ] . .the:Brazilian pepper. Most other introduced

. . - : B plants may dlsappear w1th a change in water
Water quality will be improved by the controls,. .- level. c e

- and improved flow in the Sanibel River will . o : R b LT ’
prevent most of the present salt water intru- ' It is likely that more detailed technical

.'sion and allow flushing of that which may ; study for. water management will find that the
accumulate. The prevention of salt water pol- - most practical solution is/a system that has
lution of the interior will enhance w1ldllfe ; Fixed structures at different elevations.
‘habitats and- 1ncrease the utility of the fresh Undet natural conditions the elevation of
water lens. ) : kN : e standing water varies greatly! however, in-‘the |

o S : cr o ' absence of .good topographic surveys,. these re- '
The. reduction of salt:water'contamination in » . commendations - cannot be spec1f1c regardlng
the river will sustain fresh water vegetation ST ‘elevations:

and associated animal species, which include
the anhinga, bitterns, rails, many more bird
species, the river ‘otter, ‘bass, bluegill and
others too riumerous to list. ' All these would
be eliminated if ‘the fresh water system were’ to
be lost to a salt water system.

F. ‘PLAN FOR WETLAND PROTECTION

In order to‘'establish the most suitable water
level, more detailed topographic and enginéering
studies must be done. Fixing the now movable
control structures at -Tarpon Bay and Beach Road_
at their existing elevation of 2.5' will only
partially achieve the desired result. However,
fixing these structures at.a higher elevation
without further study would threaten existing
roads and buildings with flooding on.the Island

However, high elevatiens for control structures
should be investigated since, 'at abnormally high
tides and low interior water levels; the salt
water overtops the structures. Intruding salt
water flows inland as a density ‘current, and
spreads throughout ‘the existing stream channel,
in some cases entering ponds or other water B :
bodies. Under drought conditions, fresh water ' lMissimer, "Sanibel:Island:  Hydrology",1975,
level sometimes drops below mean sea level, per- . Prepared for the Conservation Foundation,Inc.




during higher intensity’ storms.  Until the pPlan
~ for storm drainage in the interior wetland is
implemented (see Section 2.2.6). this drainage
will also have several important benefits in
terms of wetland management.

It is also imperative that the River, the ditches,

the ponds, and lakes be freed from any sewage
pollution. -These water bodies are now largely.
eutrophic showing low levels of oxygen at depth
and wide fluctuations at the surface. The: )
cause (and remedy). for thlS‘lS not 1mmediate1y.
apparent. . Obviously it is-due to the organic

" materials reaching the water (whether from

pollution, natural plant decay, fertilizers or
other). In any event, this should be studied and
appropriate remedial action taken (such as dred~

ging out deposits, ‘etc.) The filling-in with
undesirable vegetation is an 1nescapab1e out-
come of high-nutrient levels; this is now
evident in scattered-places along the River
where algae bloom can be seen. Not only is
this unsightly vegetatlon, but it has
negllglble value- for w1ld11fer

Section 2.3.4: Wildlife Preservation

. BACKGROUND DISCUSSION T .-

BIRDST -~

.- REPTILES AND AMPHIBIANS T

. MAMMALS ¥

. MARINE LIFE?

. CONCLUSION -

Unfortunately the fauna of a small land area
almost  always suffer - as human population in-
‘creases. It is an objective of the Plan to in~-
dicate a way to lessen this negative stress.
Basically an attitude of benign co-existence with
wild creatures must be wholeheartedly accepted by
the public. Attitudes are unlegislatable but,

. with positive education such as that  undertaken
by Sanibel-Captiva Conservation Foundatlon,
great strides can be made, -

Each wildlife group has its own requlrements

" and tolerances. Marine biota is sensitive

to excessive sedimentation, toxicity and
nutrient pollution and changes in configu-
ration and vegetation in their nesting and
sanctuary areas. . Over~harvesting of fish

and live shells is, of course, a quick way

to extermination. High speed power boats

mmooOw>

_.~  The Plan

pollute the waters, and can directly harm
some Species and disrupt the marine environ- -
ment in general. ~Larger mammals co-exist
poorly with humans because they need sizeable
undisturbed areas in which to roam, where
hiding places -are abundant- and where smaller:
prey exist.  If these requirements are met,
the thrill of seeing a bobcat or panther in
the wild could remain a possibility on

Sanibel. .

Birds co-exist well -with man a& long as their - .
food source is plentiful and uncontaminated.,
and they have private areas: for nesting ‘and
raising their. young. Unfortunately,’ this has
not been the case with reptiles. and amphi-
bians which have been deliberately sought

and exterminated.  Snakes are sensitive .to
human intrusion, ‘many being very secretive
and less adaptable to environmental modi-
fications than warm-blooded creatures. Next
to deliberate killing of these creatutres,
habitat destruction has been a major cause

of their deecline. . Most lizards, snakes,

“turtles and crocodilians have very specific

water demands though -somewhat 1ess specific
food requlrements.'

Regulations which would set the tone of a
sanctuary island can be legislated. Lowered
speed limits, speed bumps and speed rumbles,
would decrease the chance of roadkills;
areas cordoned off would allow for non-

~interrupted nesting; maintenance of every

historical habitat would allow for all spe-
cies to have a place to live; 1mprovement
of habitat through encouragement of native

‘vegetatlon would give desirable species the

best chance while rigorous monitoring should

inhibit pollution of its air and waters.

G. THE PLAN FOR WILDLIFE PRESERVATION

The City should give further consideration

to enacting regulations which would encourage
the preservation of .the Island's natural
wildlife and would set the tone of a sanc-
tuary island.
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Swamps - — Wetlands

Buttonwood - Conocarpus -erecta

Red mangrove - Rhizophora mangle

Black mangrove - Avicenni nitida

White mangrove - Laguncularia racemosa
Endangered

Muhly grass — Muhlenbergia capillaris
Varnish leaf ~ Dodonaea viscosa
Christmas berry -~ Lycium caroliranum
Molina -~ Maytenus phyllanthoides

Stands

Slash pine - Pinus elliottii
Live. oak - Quercus virginiana

“Exotics Which Should Be Discouraged on
Sanibel )

Australlan pine - Casuarina equisetifolia
Casuarina cunninghamiaria

Bra2111an pepper .- Schinus tereblnthlfollus
Cajeput - Melaleuca guingquenervia
+Guava - Psidium guajava
+Bowstring hemp - Sansevieria thyr51flora
+Life Plant - Bryophyllum pinnatum &

related species

Vitex trifolia

- Wedelia trilobata

As an additional measure ‘for achieving maximum .

ecological preservation of vegetative values,
the City should develop a program for re- )
placing with more beneficial ‘vegetation all
undesirable "species of plant, -including
Australian pines, the Brazilian pepper and

the melaleuca tree from City-owned land,'and :
encourage other levels of government with land
ownership and private individuals on Sanibel
to do the same.

+ Do not present a problem if controlled.
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Section 2.3.5: Vegetation
Preservatlon

A. BACKGROUND DISCUSSION 1'

B. THE PLAN FOR VEGETATION PRESERVATION
In:order to protect the vegetation values
identified in this section, ‘it is necessary
that the City of Sanibel:

1) Prohibit’ the introduction of exotic
species of  plant which. tend to. out-
conipete or otherwise displace native
species of plant;

2) -Encourage the removal of undesirable
exotics currently: existent on the
- Island;

3). Limit clearing of native vegetation;
4) Protect Valuable native species.of .
plant - from destruction; and

' 5) ‘Encourage. the use of native species.of
: _plant in the landscaping of future de-
velopments.
To achieve those ends, performance standards
are set out in Article 3-of this Plan which
set forth certain restrictions.on the de-
“velopment of land in regard to exotic and.
‘native species of plant.  However, -the stan-
dard and criteria: for development activity
are not sufficient to achieve Tsland-wide
protection of vegetation values, Therefore,
the vegetation committee, as created by City
Ordinance,-. should be responsible for en-
couraging sound ecological management of
vegetative resources in those portions of
the City for:which future development is
not proposed. That Committee should be an
advisory body responsible for collection,
analysis, and dissemination of.inforxrmation
on basic ecological principles as they re-
late to: Island vegetation. The Committee
should, in addition, make available-to the
best of its ability expert assistance for
any person on the Island who desires help
with the clearing or landscaping for a
development activity. " Such- assistance may

include but not be limited to the identi-
fication of plant individuals that should
be preserved, arrangements for the trans-
planting of appropriate individuals to
other parcels on the Island, and the lo-
cation of appropriate native species of
plant for landscaping. Among the species
of plant which the committee may encourage
the preservatlon of -are:

PLANTS WHICH SHOULD BE PROTECTED
Beaches R . -

Sea oats - Uniola paniculara 7 -
Railroad vine ‘- Ipomoea pes=caprae

Sea purslane ~ Sesuvium portulacastrum
Bay ‘cedar - Suriana maritima

Beach madder: ~ Ernodea .littoralis
Beach plum - Scaevola plumieri

. Dunes

Joe-wood - -Jacqguinia- keyensis

‘Sea-grape - Coccolobis uvifera

Necklace pod - Sophora tomentosa

‘Ridge

Red stopper - Eugenia axillaris

White stopper - E. rhombea

Coco -plum - Chrysobalanus:icaco pellocarpus
Jamaica caper:-. Capparis cynoéphallophora
Coral bean - Erythrina

Strangler fig - Ficus aurea

Gumbo limbo - Bursera. simarouba
Snowberry - Chiococca alba.

Mastic - Mastichodendron foetidissum
Catclaw -~ Pithecellobium keyense
Jamaica .dogwood -~ Pis¢idia piscipula
White irndigo berry - ‘Randia aculeata
Joe~wood - Jacguinia Keyensis

Saw Palmetto: - Serenoa-.repens

Butterfly orchids - Epidendrum tampense
Tillandsia spp. except Spanish Moss

_Whisk fern — Psilotum nudum

Interior Wetlands

Cordgrass - Spartina bakerii’
Sawgrass - ‘Cladium- jamaicense .




Section 2.3.6 Hlstorlc Preservatlon *

Section 2.3.7:

A, BACKGROUND DISCUSSION . .

Scemc Preservatlon

Sanibel Island is renowned for thé,natural
beauty of its gulf beaches and subtropical
‘landscape. These are: important economic |
as well as aesthetic resources .for :both:
residents and visitors.  Sanibel's repu-
tation as a unique retreat of ﬁnSpdiled
beauty continues  to attract more residents
and tourists annually. The parts of the
Island experienced by most visitors and
residents are most subject to. degradation
and therefore require some measure. of pro-
tection and regulation. These are-.the
beaches and the wildlife refuge, and the
major -roadways that provide access to '
them. :

The beaches in the Fast-and East Central
Sectors of the Island are to some degree:
impacted by large. condominiums: which: are.
constructed close to the beach with no
visual screen. ‘As a result, these are.no
longer the "unspoiled" beaches which have-

. long-attracted visitors: to Sanibel. How-
ever, at the western end of the Island and
in some areas of SLngle family homes on the .
eastern end,’51ngle family houses are set”
back sufficiently from the beach and sur-
rounded by dense vegetation so ‘that'they do
not-impair the scenic values of the beach.
In this way the "natural® character of the"
shoreline is preserved for all to enjoy,v
resident and visitor alike.’

" A beach setback and buffer of dense vege-
tation should be employed in any new de-
velopment near the beach.whatever the
density or land use: In addition to the’
scenic impact, storm:protection is. enhanced
by such a strategy. It also benefits
marine and wildlife that use the beach for
nesting and feeding. Restriction of bull-
ding heights to 45 feet above Mean Sea . p
level is also important with respect to
scenic preservation of the beach zones as-
are several other regulations proposed for
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conservation of ‘the coastal env1ronment.;r »
Scenic preservation of the J. N. "Ding" Dar-

ling wildlife Refuge:is within. the aegis of

the U. S. Federal Government. To date this

has been accomplished with no negative impact

on the Island. It is most important that ‘the . & -’
‘Sanibel-Captiva Conservation.Foundation ex—.: S
ercise maximum control of scenic resources in

its several land holdlngs 1n mangrove and wet-
land areas so that these :are. enjoyed:in . their
natural state by v151tors.

The other majoxr vantage for the Island s

_scenic resources 1s that of the major road— -

ways which glve access téall environments”

and land uses. These. roads generally follow

the Island's two natural ridges- and are con- - -
nected by several roads which cross the in=

terior.  Periwinkle Way, Gulf Drive, and. the
Sanibel-Captiva Road, are the City's main

collector streets and commercial arterles

with fairly high traffic volumes.’

Most Island businesses.are located. .along
Periwinkle Way and many of the Island's
tourist accommodations -are on Gulf Drive.
Land along the Sanibel ~Captiva Road is rela-
tlvely .undeveloped” ‘except for the Blind Pass
commercial area and scattered residential
subdivisions. The variety of visual ex-
perience algng these roads today is due to
the alteration of man-made.environment and
the natural landscape. ~ This pattern of
intermittent commercial development separated
by stretches of dense trees and shrubs close
to the road gives a casual atmosphere to even
the busiest roads.

In order to preserVe the casual scenic
quality, future commercial uses should be
concentrated in pockets along the road;
‘separated by recreational and residential
uses in much the same manner as they are today.
Existing trees or plants in the road right-of-

way should not be removed except where they
are a traffic or storm hazard, are anuisance,

or where necessitated by streéet improvements.
If removal of trees becomes necessary, provi-
sion should be made for replacement with'
approved plant species, ‘Vegetation buffers
should be established to preserve scenic
quality even as further development or road
improvements occur. :Such buffers can also ac-
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commodate bicycle and pedestrian paths. In com-
mercial areas, -curb cuts should be kept to a
minimum and shell should be used . in parking lots
instead of impervious paving- such as asphalt.
These standards will .contribute to the preserva-
tion of the "casual® retreat:atmosphere and serve
safety and storm drainage.purposes simultaneously
Signs for commercial establishments should be
clearly legible, and integrated with the vegeta- .
tion buffer.. Neon and flashing signs should be
- prohibited in all areas.

“Three major- cross-Island routes, Casa Ybel Road,
Tarpon Bay Road and Rabbit Road, provide a
totally different experience of the Island's
various natural landscapes. .-These roads cross
through the heavily treed upland interior wet-
lands to the grassy lowland. interior. wetland and

fthe Sanibel Slough, to:.the Gulf Beach Ridge and
Gulf Drive.. -Vegetation-buffers:-should be estab-

lished, 2nd residential uses should be concen-
trated 'in upland areas where houses can be
screened by trees,

These standards for maintaining:scenic quality

- ‘are-consistent with other objectives of the

-Comprehensive Land Use Plan, and are in ‘many
cases, also.recommended for other reasons
such as .storm protection, traffic safety,
and water quality maintenance. - The adoption
of -specific -standards for regulation of sce=
nic preservation will-allow Sanibel to accom-
modate more urban growth while preserving the
beauty of its natural areas and rgadways.

B. THE PLAN FOR SCENIC PRESERVATION

The following are the general policies for
scenic preservation and are implemented. in
Article 3 of the Plan:

1. Vegetated buffers should be established
where feasible along the Gulf and Bay
- . Beaches up to a setback line.

2. Encourage dense vegetation within the

. beach .buffer to screen development be-
hind the setback lihe., ~Use hardy na-
tive plant species such as seagrape
which can ‘withstand storm winds.

3. Establish vegetated buffer strips on
major rQadways. These buffers should

A BACKGROUND DISCUSSION

as far as possible.

include space for: ornamental planting,
bicycle and pedestrian circulation.

4. . Concentrate future commercial uses on
Periwinkle Way and Sanibel-Captiva Road
in pockets, rather than spreading them
out in-a continuous strip. .

5. Encourage the use of shell surfacing for
parking areas ‘to maintain a casual re-.

- treat atmosphere. :

6. . Integrate signs with -the foadway buffers.

7.  Prohibit neon signs and flashing signs.

Part 2.4: Intergovernmental

Coordmatlon*

Part2.5: Land Use

Section 2.5.1 : P’e;rmitted Uses

s

The use of land and buildings 'in the City of- '
Sanibel should-bedetermined by the capacity
of natural and man-made environments to-ac-
commodate: such uses without hazard to health,
safety and welfare of the citizens and
visitors to the-City. ~The determination of
permitted uses also ‘should take into account
existing patterns of development and the need
to maintain compatibility with existing uses

Historically the Island has developed as a
residential community catering to a fairly
wide income range with diverse. dwelling types
and small commercial and service establish-
ments: that serve both the resident and tourist
population and also provide employment.  In
recent years there has been a significant in-
crease. in the proportion and number of condo-
minium apartments, most of which are rented
for a portion of the year. Also, as a conse-
guence of rapid growth since 1970, new
commercial establishments have developed giving
rise to shopping centers and "strip commercial
development. These ‘land use trends have



generally utilized land more. intensively than
in the pasgt and as a conSequence greatly modi-
fied the natural environment. . Traffic conges-
tion, increased storm water runoff, beach -
’eros1on ‘air and water pollution and other
negatlve 1mpacts have resulted from such inten=
sivé land uses and the visual character of ‘the
Island has ‘changed dramatically.

The Comprehensive Plan provides that the type"
and intensity of future land ‘uses permitted
shall be determined by the capacity of the -
Island to accommodate further ‘development in ‘an
orderly manner with minimum negative impact.:

In addition to these overall considerations, —
environmental factors intrinsic to each ecolog- .
ical zone, compatibility with existing land uses,
availability of adequate human support systems
“and compatibility with all elements of the Plan
influenced the choice of nermltted uses and
development intensity.. Regulatlons pertaining
to permitted yses are described in 3.2.1 thru 8.
development lnten51ty is descrlbed in 2.5.2.

. The general principles -on which the ‘use regula-
tions are based are ‘as follows. ~In the Gulf
Beach Ecological Zone, permitted uses should.be
restricted to recreation and conservation uses
that will not cause degradation of the natural

' environment, because this zone . is a. fragile and
dynamic system . providing,protection from storms,
habitat for wildlife and recreational amenity
for people. In the Gulf Beach Ridge, recreation
and conservation uses are encouraged, and single
‘family.detached, attached, and multifamily ‘resi-
dential and resort housing .and accessory uses
are permitted. . This zone is landward of the
beach environment by virtue of a setback and is
generally on land having an elevation of at least
five feet above mean sea level. - It can accommo=-
date various 1land uses provided that they are-in
moderate or low intensity and that standards for
site modification "and building- construction are
designed to protect the natural environment and
~all property. It is the policy of the Plan not
to permit further intensive urban.development
in this ecological zone and that open space

"should be preserved to maximum degree feas-
ible. For these reasons on the Gulf Beach
Ridge moderate residential densities are
permitted along with accessory uses, selected
on the basis of compatibility with existing
land uses and current or prospective avail-
ability of human support systems such as
utilities and trafflc access.

The Special Blind Pass area is not currently
developed as intensively as the eastern
sections of the Island, nor does it have the
samé level of human support systems. In

“permitted.
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‘addition to recreation and conservation land

uses, low intensity residential uses. are
permitted, and commercial use is permitted
at. one de51gnated area near the Blind Pass
Brldge.

The Interior Wetlands include two ecological

-zones. The uplands are the elevated ridges_i

of the wetlands that are generally not wet

but are subject to occasional high water table
and flooding. The ]lowlands are subject to
seasonal high water table and generally wet, .
having plant materials and wildlife associated
with wetland ecology.  In the Wetland - Uplands,

" recreation, conservation, horticulture, agri-

culture and low intensity residential uses

‘are permitted. Also commercial:uses in desig-
‘'nated. areas, education. facilities and public

facilities.  In the Wetland Lowlands:recrea-
tion, conservation, horticulturée, and low
intensity residential uses are permitted.

The Mid-Island Ridge Ecological Zone comprises
the major ridge along the center of the Island
and -includes the highest elevations. -This .
factor plus its distance from both the Gulf

and the Bay, make it a relatively protected
location: for development; -also the natural
environment is the least fragile and dynamic

of any on the Island. Roads and other human

support systems are either in existence or

planned for theé Mid-Island Ridge, and the
historic pattern of development is that of
mixed land uses at moderate and low densi-
ties. Low intensity residential uses are

~permitted. Also commercial, restricted

commercial, public facilities including
government offices, schools -and utilities
along with recreatlon and conservatlon are

The Mangrove ForeSt Ecological Zone comprises
all areas having substantial growth of button-
wood, red, black and white mangroves. Such

-areas are generally low lying and wet, and

provide rich habitat for wildlife performing
diverse and important ecological functions.
Land use-permitted in the Mangrove Forest

Zone are low intensity re51dent1a1, recreatlon
and conservation. . ’

The Bay Beach Ecological -Zone is also an
active beach zone, extending along the Island'
Bay Shore line and delineated by a 50 foot set-
back from the mean high water line at the
shore. Permitted uses are restricted to boat

jdocks, marinas, recreation, and conservatlon.

The Filled Land Ecological Zone has been
created artificially by disturbing natural
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topography and vegetation for real estate
development. The areas delineated on the map
of Ecological Zones ‘include the major area on
the Island where ‘such disturbance has taken
place, are generally.at five feet elevation,
and have had the majorlty of natural vegetation
removed. Permitted uses in the Filled Land
Ecological Zone are moderate -and low inten-
sity residential;- Commercial ‘and ‘Restricted
Commercial in designated areas; public facil-
ities including government offices;: schools,
utility and recreatlon facilities: .
- The Comprehensive Plan provides for.the o
above permitted uses to.be: developed. in the
respective ecological zones subject to
development.intensities specified 1n 25,2
and the provisions of ‘Article. 3. :

B. 'THE PLAN FOR PERMITTED USES ... .

This section of-the" Plan-discusses the
general principles . from-which: future. per-
mitted uses are derived, and it is. the in-
tent of the Plan to permit the continuation
of all existing uses. ' The regulations con-
trolling permitted: uses :are set forth 'in
Article 3 of the Plan.

D)
PERMITTED USE-
- by ECOLOGICAL ZONE -

Gulf Beach o
.Recreation & Conservatlon :
-.Elevated Walkways:

Bay Beach
.Recreation- & Conservatlon
-Boat Docks & Marinas

Mangroves
.Recreation & Conservation
.Residential
.Single ‘Family Detached

Wetland Lowlands S ™
.Recreation & Conservatlon )
.Public Facilities -
-Agriculture
.Residential
.Single Famlly Detached

Wetland Uplands
.Recreation & Conservatlon
.Public Facllltles IR,
.Educational Facilities
.Commercial*
.Restricted Commercial*
.Residential .
. Single Family Detached
Duplex

Special -Blind. Pass .
sRecreatiodn & Conservation
-Public Facilities (beach orlented)
.Commercial* :
.Residential
.Single- Famlly Detached
.Duplex: .

Gulf Beach Rldge
.Recreation & Conservatlon
.Public Facilities (beach orlented)
.Commercial**
+Residential
- . .8ingle Famlly Detached
.Duplex .. - B
Multi-family . A : ; - .
.Resort ‘Housing: (in®areas having-a 3.0 or greater
’ Development Intensity)

Mid Island Rldge SR . R
.Recreation & Conservatlon
V.Agrlculture :
.Public Fac111t1es ;
.Commercial* Y <
.Restricted Commerc1al*
.ReSLdentlal :
.Slngle Family Detached
" .Duplex
.Multl family

Filled Land

.Recreation & Conservation
.Agriculture
.Public Facilities
.Commercial*
.Restricted Commercial*
-Residential

.8ingle Famlly Detached
~:Duplex

.Multi Family

.Resort Housing (in areas having.a 5.0 Development

Intensity)

* in areas designated on the Permitted Uses map
** as an accessory.use to the Resort Housing



"Sectlon 2.5.2: Residential
Development Intensﬂy

A. BACKGROUND DISCUSSION

The constraints imposed by hurricane safety,
water supply and sewage disposal ‘demonstrate’
general principles clearly that unlimited
future populatién growth would be hazardous
to health, safety and welfare of the public.
To minimize these ‘hazards it is essential to
limit the total number -of dwelling units
(including hotel and motel units; trailer. .
spaces, condominiums, duplexes and single
family homes)  to between six and seven
thousand. This will represent a growth of
over 50% from the 4000 units establlshed to

" exist in 1975

If the dwelling units are- kept within this
range- the water consumption and sewage gener-
ation can probably be handled in a manner
‘consistent with the public health, safety and
welfare, based on present knowledge. = Further
data could,; of course, indicate a. need to
reduce or increase these limits. Moreover,
by keeping the number of persons using the
Island to-these levels, it should be possible
with careful planning to safegquard the lives
of the people on Sanibel and Captiva-in case’
of all but the most: extreme hurricanes.

To allocate roughly 2000 new units throughout
the City, the factors which determine the
appropriateness of various residential inten-
sities were analyzed including municipal :
economy, physical land capability, and service
capability. Using an allocation formula (des-
sribed in the Appendix to the March 1976

draft of the CLUP) tentative density allocatlon
was prepared.

The formula toogk 1nto account the relative
proximity of all areas to existing human

support systems and to the ecological zones.
Policies were developed that future growth
should be directed to areas where services’
are available and that environmentally
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valuable or hazardous areas should have pro- .
portionally less: growth, The formula also
took into account capital investments al-
ready madeto prepare land. for development and

- thé degree to which a project or subdivision.

was improved. and built out. The ;result of

this process allocated 2000 dwellings across
the Island in densities ranging from one
dwelling per thirty-three acres to three
dwellings per one acre depending upon: the
location, ecological zone and the extent of
improvement to the land.  Once the units were
allocated under the formula the Planning
Commission made adjustments.:taking -into account
conslderatlon of existing development patterns

‘and the extent  to which existing subdivisions

and projects are consistent with' the-'goals,

- objectives, and policies of the Comprehensive

Plan. In some cases adjustments were made to

‘ensure that the density allocation ‘would not

permit higher densities than would be con-
sistent with the character of ex15t1ng resi-
dential areas.

No development is permitted in the beach set-
back zones but these areas were allocated a
residential densityy all of which must be bullt
1andward of the setback line.

All of the adjustments had the aggregate effect
that allocated densities ranged from one
dwelling per thirty three acres to  five per
acre and possibility for 3,580 additional
dwellings under 100% build out conditions. A
more realistic projection is that approximately
two-thirds of this number will in fact be
built during the effective perlod of the Plan.
On this basis the Comprehensive Plan is based
upon 6000-6500 total dwelling units in the
future.

" B. PLAN FOR RESIDENTIAL DEVELOPMENT’IINTENSITY'

The ‘distribution. of residential development
intensity shall be in accordance with the
density allocation on the Development Inten-
sity Map at City Hall (the Development
Intensity Map in this section is a repre-
sentation of the official Development Intensity
Map and is provided in this Plan for 1nforma—
tional purposes only.
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Section 2.5.3: Hou'singf/ . - 7 — — '

Section 2.5.4: Commercial
| Development

PINE ISLAND SOUND

A. BACKGROUND DISCUSSION

In the course of ‘evaluating the desirability of
various ‘types of commercial development -for the
City of Sanibel studies were undertaken of the
commercial land use. patterns of other .cities of
a size similar to Sanibel, but it became appar-.
ent that the existing experience of other com-
munities was not a logical pattern on which .to
base the plan for Sanibel . for a number of
reasons: - ) f

1. Unlike most communities Sanibel is located

at the end of a long, dead-end road and

therefore attracts almost no casual travel- -
- .. lers passing through on: their way elsewhere.

Thus Sanibel needs fewer of the typical:

roadside type of commercial use than most

communities its size.

2. Sanibel attracts a unique blend of: tourists
with: special - interests (e.g. shell collectors,
fishermen, -tennis players, etc.). Because - }
~no other community attracts a similar mix of ~ -
tourists, "'ho other community provides a
pattern on which: commercial land uses can be
. - based. : :

3. .Residential accommodations for tourists
(which have often been:included in the
_category of commercial land uses) are under-
going a rapid metamorphosis. -The distinc- . =~
tion. between temporary accommodations for
tourists and permanent residential ac¢commo-
dations is'becoming blurred as condominiums
offer short-term rentals and time sharing )
plans while traditional resorts add larger :

dwelling units and condominiums. . Thus the -~ LEGEND
past experience of any community may not be- =~ T

a useful guide -‘to.its future. ;

"EXISTING MOBILE HOME PARK

~- Given these unique circumstances of Sanibel N RESIDENTIAL ,
and the rapid changes taking place in the \\ (at densities permitted by Density Allocation Plan)
tourism industry, it is difficult to make i '
definitive, long-term projections about the i RC (COMMEHClAL . : )
need for various types of commercial uses in uses as permitted by Commercial Zoning map
Sanibel. Therefore the City should proceed RECREATION: GOLF COURSE
cautiously, allocating enough land to permit [I] . #

a limited number of additional commercial ’
uses, but not overzoning large areas for CONSERVATION
commercial purposes. : ) :
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““The Plan

“ Because -:of: Sanibel's-isolation and small

size there is clearly’ no need for such

~ commercial uses as warehousing, wholesaling

or other uses ‘serving a large region. -As a
result the plan for commercial. land uses' is

- restricted to retall/serv1ce uses ‘and resort
““housing.

Retail and Service Uses

The majority of retail and. service uses
should be urged to..concentrate in the .
Commercial districts shown on the Permitted
. Four such-districts' have been
mapped around existing commercial clusters
along Periwinkle Way running  from Bailey
and each
contains substantial land available for
additional commercial construction. - One '
small commercial district has-been placed
at the west end of the Island to serve the
shopping. needs of: the people of Captiva .and

~-theé isolated residences in the western sector
- 0f the City. .

To provide additional.areas togmeet‘the con-

- venience shopping needs of Island residents,

several zones for restricted commercial uses
have been identified in areas that are access-
ible to residents, and small scale retail and
service uses not located in shopping centers
would be consistent with the ambience of the
area. ' One such Restricted Commercial (RC)
district ‘has been mapped on the heavily
developed eastern end'of the Island. A
second Restricted Commercial use is located
at the eastern boundary of the mid-island

in order to provide for a

island commercial area. . Another small Re-
stricted Commercial district has been so
located to serve the needs of re51dents in
the west central sector. ~
Restricted commercial districts permit most
ordinary retail and office uses but impose a
maximum floor area limitation of 1500 square
feet for most sturctures. There is no such
size limitation in the commercial district.

All of these districts in the aggregate provide
sufficient land for the retail and service needs

of the City for the near future.

Becaﬁse of the uniqueunature of the City it is

‘difficult to estimate such needs far in ad- .

vance. . If the failure rate of retail and
service establishments increases it may be
necessary to reduce the commercially zoned
area. On the other hand, if a demand for more
such uses is apparent then additional land.
could be added to the'commercial districts.
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hesort Housing :

Another type of indome-producing use in ‘the
City of Sanibel is resort housing. ~ Prior to
the construction of the Causeway such hou51ng
took . the form of small-fishing camps and

beach resorts. "The construction of the
Causeway brought more and bigger beach resorts.

The late sixties saw‘a statewide boom in“the
construction ‘of condominiums extending into
the early 1970's.Lee County permitted the con-
struction of humerous condominium complexes;
_some. of which were constructed at locations
dangerously close to the water and built at
densities that detracted from the character
of “the Island-as'a de51rable living environ-
ment.,

By 1975 it was clear that a massive overbuild-

ing of -condominiums had ‘taken place throughout.g»

the State.. Despite.special tax incentives .
some 70,000 condominium units remained. unsold.
A number of ‘sizeable projects on Sanibel be-
"~ came insolvent- and virtually. unoccupied;
creating problems of police and fire: protec—
- tlon and. tax dellnquency.

Meanwhlle, other condomlnlum projects were
moving more: and. more into the resort hotel
business with widely advertlsed short term
rentals.

These dramatic and rapid changes in the nature
of the tourism business on Sanibel have-had
‘numerous adverse impacts-on the environment. -
The ‘entire character of the community as- a low—
den51ty settlement compatible with- the natural
environment has been threatened. - The unique
environmental character-of the island, which
has provided the primary attraction for both
tourists and permanent re51dents, is now in
danger-. ~

Nor is the- optlon of converting the ‘Island

to an-urbanized, high-density recreational
community along the lines ‘of Miami Beach
worthy of serious. consideration. The Island's
isolation would make it a highly uneconomic
competitor with heavily urbanized resort areas
even on the.unlikely assumption that.the resi-
dents of the City someday choose that: goal.

Clearly, then,; the protection .of ‘the' char-
acter and long trange base of the tourism
industry demands-.a- ‘significant reduction-in
the density of resort housing-accommodations.
The City has no.desire to cater to tourists
who. prefer. to vacation in a high=density
urbanized type of environment.

set-forth in Article 3.

Many other areas in this state wllllngly pro-~ -
vide for and eagerly solicit.the trade of such
visitors. But .Sanibel offers unique charms,

for. which some people will pay a premium while
they exist--but if they are destroyed by over-

‘use,. the City will have little to offer.

For this reason resort housing has been’
identified prlmarlly in .the Gulf Beach
Ridge areas and given a density of no

less than 3.0 per “acre which may "be calcu—
lated to include land ‘in the setback zone.

. These are the areas- where such densities
‘can most easily be .accommodated con51stent
‘w1th the. overall land use Plan.

Many ‘of the finer beach resorts in Florida

and throughout -the world-haye been developed -~
at low densities of five ‘or.six units per -

acre. ~Such densities: permlt the provision
of amenities and -services that will attract
more: selectlve tourlsts w1111ng to pay a
premin’ for: Sanlbel s special character.

,Because of ‘the changlng nature of the tourlsm

1ndustry it is not easy to make distinctions
between various types of resort housing at

the -present time. ' Howeveyr, to encourage the
construction of facilities having a unified

~‘ownership and operation, only such.facili-

ties.are to be permitted to operate réstaur=
ants and shops as an accessory use. . Access
to such accessory ‘uses ‘must .be provided from
within' the resort complex rather than from
the street or public way.

B. PLAN FOR COMMERCIAL DEVELOPMENT

Commercial Development should: occur in the

areas delineated on the Permitted Use Map
and will be regulated by the requirements

Section 2.5.5: Institutions

Section 2.5.6: Recreation and
Open Space ’

A. BACKGROUND DISCUSSION ) -

Federal, county, munlclpal, and private recrea-
tion fac1lltles and open space ‘exist on Sanibel.
The: Federally owned and administered areas. --—

'J.N. "Ding" Darling Wildlife Refuge, Lighthouse

Point, the Bailey Tract, and the Perry Tract --
attract thousands of visitors from all over the
country. “Other areas in public ownership include



Turner -Beach and several picnic areas and beach
‘access points, as well- as the elementary school
which has a baseball diamond, basketball courts,
‘and ‘a playground. Two. private golf courses

are planned -and there are several private tennis
‘courts ‘and limited. marina facilities open to

the public for a fee. ' The Sanibel-Captiva
_Conservatlon Foundation owns extensive land -

in the interior wetland and malntalns nature
tralls in one area.

.For a Clty 1ts 51ze, Sanibel appears to have an
abundance .of certain- types of recreation facili-
ties and open space. - However, many of these
facilities are -also used by the thousands of
tourists who come to Sanibel each. year and by
“day visitors who come primarily to the beach

or to the J:N, "Ding" Darling Wildlife Refuge.

- Thus, despite miles of wide, white sandy beach

" and. 3500 acres in the "Ding" Darling Refuge,

Sanibel residents experience overcrowding of
. some recreation facilities durlng the peak
tourist season. Degradation of the dunes and
beach ridge-and inadequate parking at beach.
access points, hazardous bicycle routes and

insufficient facilities for youth are major
problems of recreatlonal deficiency on the Island
today L

The major shortage of suitable facilities area™
"is at the beach..  Parking is inadequate and the
dunes are eroded by constant foot traffic at the
more heavily used access points. Parking for
cars and bicycles, restrooms, bathhouses, and’
elevated walkway access to the beach should be
provided at the major access points. The dunes

- and beach ridge and the dune and beach ridge
vegetation should be restored. In order to limit
the number of visitors to the beach areas so
that overcrowding and degradation are minimized,
adequate beach access is provided in _several
areas of the Island so as to disperse the beach
usage over a wider area and reduce the over-
‘crowding of specific- locations.

" ‘Sanibel will always attract tourists to its
famous beaches and other .resources. This is a
major impact on the Island and must be planned
for so that the social and environmental values
are protected and so that the commerce generated
by stuch visits can be a benefit to the City and
its residents.

Bicycle paths have been marked along selected
Sanibel roads. These are presently very hazard-
ous because there is insufficient space for
bicycles on many roads which are presently
carrying very high volumes of automobile traffic.
Bicycle paths should be outside the pavement. of
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all major streets-and in the rlght of way. w1th1n

vegétation buffers.,

Con51derable interest has been expréessed in-a

center for youth and in public recreation facili--

‘ties for active 'sports such as baseball.and foot-
ball. These fac111t1es should be centrally lo-
cated. *Recreation ‘facilities should be associ-

ated éither with an existing center such as the

Community Building or the 'school, or with a new
youth center. - The ‘Mid-Island Ridge Zone ‘along
Periwinkle Way is particularly well suited to
intensive recreation uses.  Although several
options:exist for public acquisition. and improve-
ment of land for . active recreation, the Plan
recommends a site in the middle of the .Island

as the preferred location.

The Youth Center 'is needed to cater to young
people for organized groups- such as scouts -

-ang other youth groups.and for informal gather-.

ings - of .individuals. This should be located
where actlve fun.and noise would not be dis-
tracting to the pleasure of others -- near

Tarpon Bay: at :the west end: = It could alterna-

tively be related to the Community Center where
the advantages of multipurpose indoor-and out=";
door space would allow such-varied activities
asdancing, arts-and crafts, contlnu1ng educa-
tion and informal relaxation. This is an ur-

‘gent need if Sanibel is to be . a -~community that

caters to ‘its young people.

Sanibel now has two marina facilities sufficient™
to dock approxlmately 52 boats. Boating is par-
ticularly popular in Florida and Sanibel offers
uniquely fine recreational boating both in. the
Gulf and Bay. Fishing is exceptionally-good -

and there is ample variety of choice for the

pleasure boater who wishes the tranguility and
solitude of being out on the water. In order
to.meet continued demand for boating facilities
for the next increment of population growth on .
Sanibel; it is proposed that permits be. granted
for- 50% additional boat slips and support facili-
ties.

-In the recreation plan, priority should be given

to solving the problems. of beach access and
parking and to bicycle paths, since both these
have important public safety elements.. Secondly,
planning for a youth center and public recreation
facilities should be initiated and acquisition of
land for these facilities considered.
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Cost-estimates for the Recreation Element are
summarized as follows:

1.

Parking provision for 1000 cars:

i-~-10 lots approx1mately 1-acre each,

land at $15,000/ac. . "$150,000
ii - grading and surfacing with ’
shells, markers, etc. at $.50
_per. foot, 10 lots e $20 000
- each- ) i 200,000
Subtotal i: $350,000
2. ‘shelters, restrooms and changlng
rooms.}. . ]
i - 5 structures @ $20,000. each,r 100,000
ii -.5 access boardwalks to -
beach 25,000
Subtotal ii R $125,000
3. Actlve recreation park.
i'2'4 tennis courts @ $8,000 < -$32,000
2 hard court areas 16,000
other play areas and equip-
ment 22,000 L
ii - play- fields, gradlng and i wn
eqguipment ..+ 50,000
iii - land cost 80,000
Subtotal iii:. ] $200,000
“TOTAL: $67S,000

Costs for the Youth Center are not included in
this estimate because of inadequate 1nformatlon
regarding. 51tes and. program.

B.
1.

2.

PLAN FOR RECREATION AND OPEN SPACE
Maintain existing‘reereation facilities.,

Maintain and-identify all existing beach
access easements and restrict public E
access across private property except
where such easements ex1st.

Provide parking at selected beach access
points, also restrooms, bathhouses,
bicycle parking, and ‘an elevated walkway
access to ‘the beach.

Provide: bicycle*paths throughout the
Island outside the pavement of major
- streets and in the right-of-way within
the vegetation buffers. (see Section
12.2.2) - . —

5. Restore dunes and.beach ridges and dune and beach
ridge vegetation in areas of er051on near the o
beach access p01nts. ) i :

6. Explore further the needs and funding
requirements for a youth center on Sanibel.
Implement a planning program to prov1de thlSn
facility w1th1n five years. ; L

7. " Provide centrally located additional -public
recreation facilities for active sports.
This item to be given first prlorlty.v

8. Grant permits for'SO% additional boat
slips and support facilities provided
that no additional 1nlets be -cut from the—
Gulf or Bay. :

9. Investlgate alternatlve sltes for prov1d1ng marina
facilities on.Sanibel.

Section 2.5.7: Conservation®
Section 2.5.8: Community Design*

ARTICLE 3: DEVELOPMENT

REGULATIONS

‘Part 3.1: Definitions’

Part3.2:
Part 3.3:

Maps*

General
Requirements:
Part 3.4: Permitted Uses'
Part 3.5: Subdivisions®

Part 3. 6 Mobile Homes and
Recreation Vehlcles*



Part 3.7: Flood and Storm

Proofing

Section 3.7.1: Flood Proofing

A deveiopment permit shall be granted only
if the applicant has demonstrated “that the

proposed development:

'1)

2)

3)

4)

provides for the elevation of the
lowest floor to be used for habitation
or commercial purposes of all new con-
struction or substantial improvements
of existing buildings:

a) to or above 13. 5 feet mean sea
level in all areas within five
- hundred (500) feet of San Carlos
_.Bay, Pine Island Sound, Blind
Pass -and the Gulf of Mex1co

b) in all other areas of the Island
to or-‘above 7.5 feet mean sea
level until- the Administrator of
the National Flood Insurance .
program has provided surface ele-
vations for the 100 year flood
then to: or above the elevation

- specified as the level of the
.'100 year flood . :

provides that any portion of any new
construction or substantially improved

. building required to be elevated to or

above 13.5 .feet mean sea level that
portion of the structure which is below '
13.5 feet mean sea level will . only be

used for parking, storage, utility rooms,.
workshops and other uses normally asso-
ciated with accessory buildings;

provides that any portion of any new con-

struction or substantially improved building.

required to be elevated to or above 13.5
feet mean sea. level which is below 13.5

feet mean sea level with the exception of
support pilings shall be constructed of
"breakaway" or other material which will
allow storm~-driven wind and water to pass
through the lower portions of such buildings
without threatening the integrity of the
alevated portions of the building;

provides that in any new construction or
substantially improved building required
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to be elevated to 13.5 feet mean sea level,
all utility service systems shall be flood
proofed to at least the first habitable
floor; '

5) provides that all utility facilities be

flood proofed to at least 13.5 mean sea
- level.

Section 3.7.2: Certlflcatlon of Flood .
- Proofing’

‘Section 3.7.3: Emergency Shelter

Space'

| Section'v3.7.v4:v Emergency Water* |
Section 3.7.5: Non-resident Structures*

Part 3.8: Site Preparation

Section 3.8.1: Site Preparation

In addition to all other standards of the Cdmprehen— -

sive Plan any development which is carried out within
the 'City of Sanibel shall be subject to the follow1ng

- standards during development:

1) During development and.construction, ade-

) quate protective measures shall be provided
to minimize damage from surface water to
the cut face of excavations or the sloping
surfaces of fills.,

2) - Erosion and sediment control measures.

shall be coordinated with the seguence
- of grading, development, and construc-

tion operations. ' Control measures such
as hydroseeding, berms, interceptor dit-
ches, terraces, and sediment traps, shall
be put into effect prior to the commence-
ment of each increment of the development/
construction process. .

3) Sediment basins (debris basins, desilting’
basins, or silt traps) shall be installed
in conjunction with the initial grading
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operations and maintained through the

development process to remove sediment Pa rt 3 - 9: E nVi rO n m enta l

from runoff waters draining from land

underdoing development. Performance Standards

4) Soil and other materials shall not
be temporarily nor permanently stored

in locations which would result in _ Section 3.9.1: Development in the
fation. ooy cestruemiom o wegem o Gulf Beach,Gulf Beach

5)7 The permanen'i: vegetatioh shall be . Rldge and SpeClaI Bllnd
installed on -the construction site as 7 . Pass Zones

soon-as utilities are in place and

final grades are completed.. . i
; . 5 .
. A development permit shall be granted for develop-

ment or site alteration only if the applicant can
.demonstrate that the proposed development or site

6),:Fina1 grading and_remoVaivof vegetation
shall not occur more than 30 days
prior-to scheduled finishing.

alteration:
7) “All on-site.facilities shall- be properly Gedomf
maintained by the owner so that they. ; )

, do not. become nuisances.. Nuisance 1) - will not result in diminution in ‘the amount
conditions shall include but not be of sand, .silt, shell, sediment, or other
limited to: improper storage re- - geologic component which make up the beach,
sulting in uncontrolled runoff and or interfere with natural patterns of wind }
overflow; stagnant water with concomitant and water movement of sand, silt, shell, sedi-
algae growth, insect breeding and edors; . ment or other geologic components of the beach;
discarded debris; unnecessary noise; and -
safety hazards created by the facility's 2) will not result in. the removal of sand, silt,
operaelons. ) s shell, sediment or othér geological component

: - o . . . of the Gulf Beach Ridge, reduce the elevation
8) Construction waste materials or construction of any portion of the ridge, or otherwise alter
by-products shall'be controlled on site to the natural configuratién of the ridge in a man-

‘- prevent nuisance and shall be disposed of ner that diminishes the-effectiveness of the
in the same manner as other solid waste. - ' ridge as 'a protective barrier-against storm

Lol - : surge;
Hydrology

3)  provides: for the gradual and dlspersed
drainage of surface runoff such that
runoff within-the boundaries.of the
parcel proposed for development will
approximate natural rates, volumes and
direction of flow; ‘included -shall be
a requirement for containment on site
of the runoff from-a 5 year storm (un-
less otherwise provided in common with
other site); and further, coverage with
impermeable surfaces shall be no greater
than 20% of the gross area of the parcel
proposed for development;

4) will not disturb, break or penetrate the
aguiclude or clay layer at the bottom
of the freshwater lens, permit salt-
water intrusion or otherwise endanger
the integrity of the freshwater lens.

If in order to comply with the flood



prooflng regulations of this Plan-it
is necessary to.drive- plllngs below
the level of the aqulclude, such. )
penietration shall be sealed according
to the best technology avallable to
avoid saltwater 1ntru51on,

©5) will not 1nvolve the use of a septic
tank unless the design and.location
'of the proposed disposal-system is in’
str1ct compliance with Section 10D-6
of the State Sanitary Code, as inter-
preted by the City Manader; further, .
any existing or proposed residential
or other use which generates sewage or
other waste water shall be connected

to a sewer. whenever siich service be-
comes available as determined by the Clty,

6) will not result in the discharge of treated or
untreated sewage or other human waste from
a boat into the waters of the City of Sanibel.

Vegetation

7) will not result, in areas seaward of the
Coastal Construction Setback Line, in the
direct or indirect removal, destruction,
depletion or digging out of vegetation
which contributes to beach stability, in-
cluding but not limited to Sea Oats, Uniola
paniculata; Fingergrass, Chloris glauca;
Railroad vine, Ipomea pesScaprae; Sea purs-
lane, Sesuvium portulacastrum, and Seagrape;
Coccoloba uvifera;

8) will not involve, in areas landward of the
Coastal Construction Setback Line, the un-
necessary removal of native wvegetation which
stabilizes soils, serves as a buffer to

. storm surge, and provides wildlife habitats-—

as identified in 3.1.9 (11} in no case shall

greater than 30% of the gross area of any
parcel proposed for development be cleared
unless the additional area is covered with

the Australian pine, Casuarina; the Brazilian
pepper, Schinus terebinthifolius; or Melaleuca,

Melaleuca quinguenervia. Any portion of the
parcel In exXcess of 30% which is so cleared
shall be revegetated with native or non- . -

competlng exotic species of plant which stabil-

ize so0il and serve as a storm buffer;

9) provides for the removal of exotic species

of plant which outcompete or otherwise displace

native species including the Brazilian pepper
or Florida holly, Schinus terebinth-

ifolius; the Cajeput or Punk tree,

Melaleuca duingquenervia, within the
boundaries of the parcel proposed for
- development or site alteration;

“The Plan 155

-10)  provides that all landscaping will only

involve the use of native species of

plants o¥ exotic species which do not
outcompete or otherwise dlsplace na-

tive spec1es of plant;

Wildlife

11) will minimize any necessary inter-
ference with the natural use of the
beach for feeding, foraging, resting,
nesting and breeding by indigenous and:
migratory birds, shellfish, marine fishes,
sea turtles and other wildlife. ®.Such
interference shall include ‘the destruc-- \
tion or diminution of organisms or e
material upon which wildlife feed.

nnmceﬂanenus

12) will not 1nterfere with the ‘customary -
rights of the publie to access to and
use of the active beach. :

'Sectlon 3.9. 2 Development in the

InterlorWetiand Zone

A development permit shall be grantea for
dévelopment or site altération in the Interior
Wetland Zone only if the applicant has demon-
strated that the proposed development or site
alteration: .

Geology-Hydrology

1) provides that all construction, excavation
‘or improvement -of any natural or artificial
body of water will result ins

a) a depth of greater than-4 feet during
the lowest water stage of the year in
order to restrict the growth of rooted
aquatics such as cattails;

b) a bottom slape and alignment that will
produce maximum water movement by pre-
vailing winds;

2) provides for the gradual and dispersed
drainage of surface runoff such that run-
off within the boundaries of the parcel
proposed for development will approximate
natural rates, volumes and direction of
flow; included shall be a requirement for
containment on site of the runoff from a
5 year storm (unless otherwise provided
in common with other site); and further,
coverage with impermeable surfaces shall
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3)

4)

5)

6)

be no-greater than 10% of the gross area
of the parcel proposed. for development
in the Wetland Lowlands and 20% of ‘the
gross area of the parcel proposed for
development in the Wetland Uplands;

will not iﬁpede, impound or otherwise
interfere with the natural flow of water
in the Sanibel River-or Slough;

will not disturb, break or penetrate the
aguiclude or clay layer at the bottom of
the freshwater lens, permit saltwater in-
trusion or otherwise endanger the inte-
grity of the freshwater lens. If in order

.to comply with the flood proofing. regula-

tions of this Plan it is necessary to drive
pilings below the level of the aguiclude,
such penetration shall be sealed according’

"to the best technology avallable to avoid

saltwater 1ntru51on,

will not involve the use of a septic tank

" unless the design and location of the

proposed disposal system' is in strict com-
pliance with Section 10D-6 of the State
Sanitary Code, as interpreted by the

City Manager;. further, any existing

or proposed residential or other use

which generates sewage or other waste
water shall be -connected to a sewer
whenever such service becomes available

. as determined by the CitY;

‘will not result in the discharge of

treated or untreated sewage or other
human waste from a boat into the waters
of the City of Sanibel.

Vegetation

7)

will not involve' the unnecessary re-
moval of native vegetation which sta-
bilizes soils, increases recharge and

-provides wildlife habitats; in no case

shall greater than 20% in Wetland Low-
lands and 30% in the Wetland . Uplands

of the gross area of any parcel pro-
posed for development be'cleared unless
the additional.area is covered with the
Australian pine, Casuarina; the Brazilian
pepper, Schinus terebinthifolius; and the
Melaleuca, Melaleuca guinquenervia. Any

portion of the parcel in excess of 20% in

the Wetland Lowlands and 30% in Wetland
Uplands which is so cleared shall be re-
vegetated with native non-competing exotic
species of plant which stabilize soil, in-
crease recharge and provide wildlife habitats;

8)

9)

provides for the removal of exotic species
of plants which outcompete or otherwise dis-
place native species including the Brazilian
pepbper or Florida holly, Schinus terebinthi=
folius; and the Cajeput or Punk tree, Mela-
leuca quinquenervia, within the boundaries
of the parcel proposed for development or
site-alteration.

provides that all landscaplng will only
involve the use of native species of plant
or non-competing species’ of plant ;

WHMHe

10)

will minimize any necessary 1nterference
with the natural use of the interior wetlands
for feeding, foraging, resting, nesting and
breeding by indigenous and migratory birds,
shellfish, fishes and other wildlife. Such
lnterference shall include the destruction
or diminution of organlsms or material upon
which wildlife feed; :

Wildfire

11) incld&es safeguards against wildfire, and

if possible is designed in a manner to
permit use.of controlled fire in- the interior
wetland as a means of managing non-woody
vegetation and of destroying accumulated
natural debris which represents a wildfire
hazard. : : '

Section 3.9.3: Developmentin the
' Mid-Island Ridge Zone

A development permit shall be granted for .
development or site alterdtion in the ‘Mid-
Island Ridge Zone only if the applicant has
demonstrated that the proposed development
or site alteration:

Geology -

1)

will not result in the permanent unnecessary
lowering of the natural elevation of any
portion of the parcel proposed for develop-
ment by excavation, digging, grading, or
other removal of sand, silt, shell, or

5011, except for the installation of
swimming pools. -



Hydrology

2) provides for the gradual and dlspersed
drainage-of surface runoff such that
runoff within -the boundaries of the par-
cel proposed for development-will approx-
imate natural rates, volumes and direction
of flow; included shall be a requirement
for containment on site of the runoff
from a 5 year storm (unless otherwise
provided in common with ‘other' site); and
further, coverage with impermeable surfaces
shall be no greater than 30% of the gross --
area of the parcel proposed for develop—

/ment- -

3) will not disturb} break or penetrate the’
aquiclude or clay layer at the bottom of

the freshwater lens, permit saltwater intrusion

or otherwise endanger the integrity of the
freshwater lens. If in order to comply with
the floodproofing regulations of this P lan. it
is necessary to drive pilings below the level.
of the aguiclude, such penetration shall be
sealed according to the best technology
available to avoid saltwater intrusion;

4). 'will not involve the use of a septic tank.

- unless the design and location of the proposed
disposal system is in strict compliance with
Section 10D-6 of the State Sanitary Code, as
“interpreted by the City Manager; further any
~existing or proposed residential or other use
which generates sewage or other waste water
shall be connected to a sewer whenever such
-service becomes available as determlned by
the City;

5)° will not result in the discharge of treated
or untreated sewage or other human waste
from a boat into the waters of the City of
Sanibel.

Vegetation

6) will not involve the unnecessary removal of
native vegetation which stabilizes soil and
provides wildlife habitats; in no case shall
greater than 30% of the gross area of any
parcel proposed for development be cleared
unless the additional area is
covered with the Australian pine, Casuarina;
the Brazilian pepper, Schinus terebinthifolius;
and the Melaleuca, melaleuca guinquenervia.
Any portion of the parcel in excess of 30%
which-is so cleared shall be revegetated with

7)

- The Plan

native or non-competing species .of .plant;
provides for the removal of exotic species of
plant which outcompete or otherwise displace
native species including the Brazilian pepper,
or Florida holly, Séhinus terebinthifolius,
the Cajeput or Punk tree, Melaleuca quingue--
nervia within the boundaries of parcel pro-
posed for development or site alteration.
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Section 3.9.4: ‘De'v'ey'lopm‘ent in the
Mangrove Forest Zone

A development permit shall be grantea for’
development or site alteration in the Mangrove
Forest Zone only if the appli¢ant has demon-’

strated that the proposed development or 51te
alterations:

Geology

1) will not result in the pefmanent;lowering
of the natural elevation of any portion of
the parcel proposed for development by ex-

cavatlon, ditching, dredging, digging, - fllllng
or other disturbance of sand, silt, soil,
sediment, accumulated detritus, or other

geologic or biolngic component of the mangrove
forest except for that{activity necessary to:.

a) -maintain freshwater levels in the 1nterlor
wetland;

b) protect the health, safety and welfare of
the City from dlsease carrylng 1nsects,

¢) manage the mangrove forest as a viable
natural community.

Hydrology

2) will not restrict, impede, impound or other-
wise interfere with the tidal flow or in-
fluence in the mangrove forest, or similarly
interfere with dralnage in the mangrove
forest;

3) provides for the gradual and dispersed
drainage of surface runoff suc